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W. 

I 


UmODUCTION 

The iffiportaace of reports aod statistics has long beea con- 
siderably greater la transportation than in other branches of ..the 
aatioaai economy* As a result of adaptii^ the economy ofv the trans- 
port enterprises to the socialist economic system the iu^rtsoce of 
reports and statistics has increased still farther in connection 
^fith economic planning and its requirenaents » . Sicauitaneousiy the 
scope, tasks, and organizatiotial fortas of transport statistics have 
undergone substantia 1 changes. 

This iiandbook bias been prepared from the point of view of 
precisely those new tasks of transportation statistics which follow 
from the requirements of planning. 

This book is intended for the relatively large nusj^er of per- 
sons. occupying directing posts in transportation, dealing with , 
transportation plsoniag and statistics, for planners working in the 
hi^er echelons of the statistics organizations, and for students 
at the schools of plamiing and statistics. Assuming that the above- 
mentioned readers are acquainted with the basic points of the gen- 
eral theory of statistics, the first chapter of this book is lim- 
ited to a closer examination of only that type of numerical data 
which are usually used by transportation statistics and which ajaong 
other things distinguish this branch of statistics from otSiers. 

The purpose of this book is to proi'lde the basic i::iformation 
necessary for the proper handling of railroad, automotive, and in- 
land-shipping statistics « 

Specifically the book provides informati^ on the types of 
statistical material collected on various branches of the transpor- 
tation economy, existi ng systems of taeasuremeat and of derived nu- 
merical characteristics, the technical-economic significance of the 
measurements and numerical characteristics used, end tasks and sub- 
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Jects of statistical processing. The isfithods of statistical obser- 
vation used, and the collection and aiethods of processing statis- 
tieai material, are dealt with only briefly in this book. A eaore 
detailed discussion of this subject i70uld require special treatment. 

This book discusses statistics in all the iogjortant branches 
of railroad, automotive, and water (inland-shipping) transportation. 

Rail transport receives greater space than other branches of trans- 
portation in til is book for the following reasons; 

,1. During its relatively long history railroad statistics 
has adopted an iacreasingiy large number of tiieasureiaents and derivai 

numerical cliaracteristics, while its system built up by accretion 

ov^er a lo.ig period — is as a result not sufficiently compact or 
transparent and tiius requires more detailed discussion. 

a. The role of the railroad system in Polish transportation 
continues to be extremely large, psrticalarly la terms of runs com- 
pieted. 

Finally 1 should like to express ajy tiianks to those colleagues 
who, through making available to me certain source materisls and 
iielpins me to compile the tables, have contributed to the comple- 
tion of this book. 
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CHAPT@ 1 * GiaMAL BJBNARKS 

A. TM SYSTjBM OF RBCOHIB^ BOOKKSEPXtIG, MD STATISTICS IM TRAIiSPOB- 
TATIOH 

The 81@aificaace of Statiatlcs in a Plamaed Seonoiay 

The Eiatiooal esoaow those countries which iiave achieved 
or are building soclalisai is based, asion^ other things, on the di- 
rection by the state of the social processes of production, distri- 
bution, exchange, and consumgtioa* One of the tools of this direc- 
tion is economic planning* 

A planned economy cannot function without thorougli reliance 
on a proper system of records, bookkeeping, and statistics* Stalin 
has said: **?lo construction, no state work, ao planning work is 
thiaksble without proper records* And records az-e not iiaaginable 
i/ithout statistics. Records without statistics do not put us ahead 
one single step'* (I* V* Stalin, Collected Works , Russian edition, 
Uol ¥1, page 21^ )• 

xhe essence of the system of records, bookkeeping, and sta- 
tistics is the organic unity of the data supplied by it. The data 
of the systesi of records, bookkeeping, and statistics are necessary 
for all stages in the cou^ilation and execution of the plan* 

The coQ^ilation of the plan requires a precise knowledge of 
the starting state, i.s., of the state existing at the mojaeat pre- 
ceding the plan period. The plan must include data on the execu- 
tion of preceding plans and must establish the relationship between 
planned figures and the figures of the preceding period. 

Plan executiou must be continually controlled and analys^ed 
on the basis of report date. The system of records, bookkeeping, 
and statistics can discharge the above tasks only if it is able to 
fulfill the following io^ortant conditions: 
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Uniformity s oornslsting of a precise connection among in* 
dividuaX elements of the system and hanoonlsation of their dataj; 

2« COB^iletenesss meaning that the system must ©Ktorace all 
subdivisions and units making up the total national econoiay, and all 
essential ©ocial-econotaic phenomena » In order to provide for the 
conditions of uniformity and completeness the entire system naist be 
created, organized, and directed centrally, by the state; 

3* IJfflciencys consisting of rapid collection of current 
data and applying the scope and content of the iiiformation collec- 
ted to the purposes of ciiairent administration; 

4, Clarity: the data collected by tiie system roust be abso- 
lutely coirect and give a true picture of conditions; 

Scientific accuracy: the methods of observation, regis- 
tration, and processing of data must be based on scientific fourjda- 
tioiis in order to provide for complete harmony and unity between 
practice arid science. 

The content and scope of the dais provided by the system of 
records, bookkeeping, and statistics must be closely adapted to the 
requirements and scope of the plan. 

The factor which organizes this system and gives it direc- 
tion is statistics, whose peculiar advanced position is based on 
the following considerations: 

1. Statistics is a tool in analyzing plan fulfiiliaent; 

2# Statistics reveals unutilised reserves in the aatiosal 
econoQiy and provides data making it possible to avoid dispropor- 
tions in the development of individual portions of the economy; 

3* Statistics gives a general picture and a characteriza- 
tion of mass phenomena registered as concrete facts by records and 
bookke^ing; 
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4. Statistics investigates phenomena which are not euabraced 
by records or bookkeeping. 

Lenin wrote, of the role and significance of statistics? 
‘*Social-econoiaic statistics is one of the taost powerful tools of 
social knowledge” (Lenin, ByBg>oaiiim^ Vol XIX, page 366)* 

A socialist planned economy upholds the principles of pisn- 
nil^g in relation to the entire system of records, bookkeepitig, and 
statistics. At the same time the program, scope, content, fom, and 
tejniB of statistical Investigation mst be fully adapted to the 
goals and requireiaents of planning. This unilateral dependence 
has, however, a certain well-known interdependence, since all prog- 
ress in tlie field of statistics contributes also to the development 
and efficiency of planning. It follows from the above that: 

1 . In order to evaluate the degree of plan fuifilliaent it 
is psrticuiarly important for plan figures and the corresponding 
data on plan fulfilimeat ccRitained in statistics to be comparable, 
established by the same method, using the sasje nomenclature, etc. 

<5. For the same reasons, statistics cannot coi^are data 
over e number of months or years if these data were established by 
different methods, if they deal with objects structured differently, 
or if for other reasons they are not coB^arable. 

3 . Ail methodological changes in planning and statistics 
naist be first carefully weighed and coordinated In order to avoid 
these discr^ancies. 

2* Becords 

The term records means the recording of individual concrete 
facts of ifl^ortance for the given installation or enterprise. Reg- 
istration is usually simultaneous with the receipt of the facts, or 
coincides with filling out primary documents such as orders, con- 
tracts^ l<bts^ travel reports, route maps, schedules, etc. 
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Despite the variety of oh^jects and methods, transport records 
are Kept in an organized manner on prescribed forms and according 
to standard instructions. 

Hecords are kept in all branches of the national ecoaoaiy but 
their significance in transportation is exceptional. The need for 
daily registration of an eiiorsiious quantity of data connected with 
the shipment of passengers and freight, data on the quantity, state, 
and disposition of rolling stock which is in constant mYemntp data 
connected with persomael, material, etc — this need requires that 
transportation, particularlui the railroads, make wide use of recoids. 

Two different subdivisions (trends) of records are distin- 
guished in transportation: these are operational and statistical 
records. Operational and statistical records embrace the same iteres, 
but from different points of view* This leaves its laark on the 
method of taking data, the items registered, deadlines, etc. 

Operational records are based on the rjsquireajents of current 
work, which they lairror directly ^ and are usually also a part of cur- 
rent work. The significance of operational records in transposrba- 
tion is enorcnous, since a large portion, of all registration activ- 
ities in transportation is undertaken not only for the purposes of 
records but also coa^rises a definite c^erational activity in itself. 
By way of example we may mention the compilation of treasury docu- 
ments, shipping invoices, information on arrivals asad departures, 
etc. For this reason the principal efforts of registration work in 
transportation fall to operational records, with operational work- 
ers doing the actual work. 

Statistical records are k^t in the interests of planning 
and f inane Isig, snd f or research purposes* Statistical records are 
distinguished toy their systematic nature and by their treatment of 
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Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 





registered item as laass pheaoama in order to describe tliem in a 
taor^^neral fashion. 

3. Heports 

The concept of reporting includes all tripes of documents, re- 
ports, compilations, and other work presented to superior organisa- 
tional units in order to provide them with facts. 

The functions of reporting are thufa limited to present lag 
data derived from records, usually in an ordered fashion consisting 
of the grouping of data, addition of figures, etc. Heporting is 
thus not a special element in the system of records, bookkeeping, 
and statistics, but constitutes a sort of continuation of records. 
The significance of reporting in transportation is nonetheless 
eaorisous . 

The organlsiatioa of transport — highly eou^licated spatially 
and functionally — means that its reporting also GOs:g»rises a great 
wealth of items and methods. Like the subdivision of records a dis- 
tinction is made in transportation between operational end statis- 
tical reporting. This does not mean, however, that data frcna oper- 
^.tional records are communicated exclusively in operational r^ort- 
lag. 

Opei^tionai reporting is intended for purposes of direct sd- 
oiinistration. The location of the transportation process over a 
considerable area, and the need for precise coordination of widely 
separated agencies and all basic parts of a transportation enter- 
prise, means that transportation, imlike industry, requires tauch 
more highly cedtrailzed administration and thus awst base its op- 
erations on frequent and timely operational reporting. 

The proper administration of tratxsportation, particularly 
rail transportation, would be Isiposslble without operational areport- 

- T - 
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I 

irig, whi3.e th© correctness of this administration depends to a 
large extent oa the quality of reporting. 

Statistical reporting, intended for the requireiiients of sta- 
tistics, control, planning, and firiancing, esiibraces longer periods 
of tiaie, ' is precise and exhaustive, and thus contains aeterial use- 
ful for aaore profound analysis^ 

^eratlonal reporting, which is usually done by telephone 
and telegraph, should be kept to the miniEfi^ necessary for opera- 
tional adoiinistratlon, since its excessive use is utniecessary and 
often harraful. It should also be kept Ira laind tiaat the deadlines 
iraposed upon operational reporting sotoetimes mke necessary certain 
slraplificatioris, and even sasali inaecuracies are understandable un- 
der these circus^tances » For this reason operational reporting 
aust be frequently eoatrolled by coi^arison witii the data of sta- 
tistical reporting. Vfneii deadlines are i^t imposed it is desir- 
able to tiirn frosi operational reporting to statistical reportiiig, 
which gives greater guarantee of aecoracy. 

4. jlookkeepiag 

' A oociaiist planned econotay aakes use of the data of book- 

keeping, applies them to its needs, and is coaaectioa with the pe- 
culiar function of aK>aey in the socialist system assigns to book- 
keeping definite tasks dictated by the reqhlremeats of plarniiiig. 
Bookkeeping has primarily the following obliastions: 

1* It plays a basic role in the metnod used for fflanaging 
socialist enterprises based on khoaraschet. 

2 ^ It watches over the expenditure of socially owned mate- 
rial and financial resources in accordance with regulations. 

3. It pictures the state of permanent resources a:id the 
circulation of turnover resources and sources of financing perman- 
ent and turnover resources. 

- a . 
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4. It registers the laethod of fulfilling planned goals and 
of achieving goals in excess of the plan, and provides a picture of 
the resulting financial achievements* 

The importance of the above-mentioned goals of bookkeeping 
as 5 d -Uieir si^ificance in the development and control of plan ful- 
fillment laean that coarrect bookkeeping, in accord with recpirements, 
is the obligation of each socialist office, enterprise, and instal- 
lation* 

Being governed by the general principles of bookkeeping atad 
fulfilling the tasks assl^iad to it, bookLesping registers the move- 
ment of material and financial items, presents the results of ac- 
tivity and the state of property in the form of an accounting of 
results and the balance sheet, and establishes the production costs 
of the operating units. Bookkeeping records are k^t in chrono- 
logical ojc^ier. 

In saatters which are part of the tasks and functions of book- 
keeping there is a separate standardized reporting service, made 
uniform by the goverraaent. It is called financial reporting. 

5* Statlatics 

The purpose of statistics is to describe the state and de- 
velopment of phenomena on the basis of a large quantity of data. 
Statistics may deal with the most vari^ phesjoaeoa if these have a 
mass character* All the facts subjected to systecsitic investiga- 
tion are called the statistical mass. 

The mass nature of the phenomena with which statistics deals 
fseans that in its operations it must use fi^^es even when it is 
dealing qualitatively with the aaterial under Investigatitwa. Sta- 
tistics is not a branch of aatheaetics but a separate discipline, 
although its methods are mathematical in nature* 
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Statlstios therefore differs from other sciences mt in the 
object of its investigations but in its methods, which consist ba*» 
sieally in the following; 

1, Systematically grouping the units of statistical mate- 
rial according to definite criteria to establish common character- 
istic features (numerical description), 

2, Group iiag and comparing the tsaaterit.! under investigation 
in order to reveal existing comi^tioas and interrelations (numeri- 
cal analysis). 

The organisation of mass investigation is based on statis- 
tical observation, • i.e. , on. establishing and registering the facts 
which must be used as a basis .for the development of statistical 
data. Observation is thus the first stage of statistical work. 

transportation statistics deal primarily with economic phe- 
nomena and thus with statistical taasses which are subjected to fre* 
<^ent changes tiu^ou^iout time, Dependitig on the type of phenomena 
investigated a; id the requirements of the investigation the facts 
Easy be established and registered in two ways; 

° i* » By recording the state of affairs at a definite moment 
in time (so-called static observation), 

2. By systematic registration of changes occurring In suc- 
cessive time intervals (so-called dynamic observation). 

In transportation statistics static observations are used in 
inventorying penaanent resources, in establishing the Initial num- 
ber of freigpat care, personnel, etc. Acpording.to the principles 
of dynamic obser^tion, on the^other hand, shipments, the opera- 
tion of rolling stock, the tur’nover of materials in warehouses, 
etc, are registered, A distinction is made between the following: 

1. Overall iiivestlgati<ms embracing all installations 
within the limits of geaap under Investigation, 
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2. Partial invaatigations in vhich only a portion of tlie in- 
stallations are investigated. 

Partial investigations are usually cheaper than coa^plete 
ones and my be carried out lauch taore rapidly* This method is used 
particularly yfhen invest igat ions are connected with the destruction 
or injury of tli© objects being investigated, or when a complete in- 
vestigation and the development of accurate results would be ex- 
tremely expensive, difficult, or iB^ossibie. 

One method of partial investigation is the method of repre- 
sentative investigation, consisting of investigating only a certain 
number of units of the total nomber, or selected such that each unit 
out of the total have an equal chance of representation, i.e., such 
tiiat the principle of equal opportunity be retained in selection. 

If the portion selected is large enough it constitutes a represen- 
tative group, or becomes corameiisurate with the entire group. Under 
such coEKiitioos the results obtained from a representative investi- 
gation may be generalised and extended to the entire group. 

Partial investigations, particularly representative inves- 
tigations, are widely used in tra asportation statistics. Sxai^les 
are the use of this method for investigating rail traffic on Indiv- 
idual lines, the number of passmgers carried by individual passen- 
ger trains, various types of Investigations of shipping statistics, 
etc. 

Those scatters 'which in any given transport are 

not included in the obligatory program of statistical investigations 
may be dealt with in special investigations. The Investigated units 
Wilkin the body of colXeoted statistical material are grouped sys- 
tematically according to the criteria adopted, while the data re- 
sulting from the collection of numerical Information in each group 
are presented in statistical tables* 
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The proper grouping of the unit© under investigation is a 
basic problem j and simultaneously a difficult one, since the devel* 
opsisnt of statistical tables need not be lladted to a mere numeri- 
cal description and a characterisation of the group under investi- 
gation, but may be used as an objective tool for scientific inter- 
pretation of laass phenomena* 

Xndivisibly connected with the quantitative and qualitative 
handling of mass phenomena, statistics is concerned basically with 
groupings which generalize the derived numerical characteristics 
as average figures or overall indexes j these are then transferred 
to tables, thus characteriaing the phenomena under investigation in 
their basic aspects, interrelationships, and development. 

B. SPECIAL FEATOHIS OF TRAMSPQRTATKXI STATISTICS 
1. General Remarks 

Transportation statistics aiay be defined a© the use of sta« 
tistical methods to investigate systems and activities connected 
with the displacement in space of persons and objects. 

Transportation statistics, like statistics in all branches 
of tlie natiOEial economy, services the developnaent of the national 
economy, the rationalization of shipping, increasing labor produc- 
tivity, reducing production costs, etc. 

Transportation statistics is usually called "branch'* statis- 
tiss, since it relates to a specific branch of the national economy. 
Branch statistics has many features in common with respect to the 
organization of mass investi^tion and me'ttiods of handling the laate- 
rial collected; it is baaed fundamentally on overall statistical ma- 
terial* !b?ansportati«Ki statistics reflects in €Mldition those dif- 
ferences which have contributed to the isolation of transportation 
into a apeoial branch of tlae national economy* The ia 5 >ortaat dif- 
ferences are the foUowlngt 
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1. la traosportation the results of shippiog camot he iso- 
lated from the actual shipping process, which appears in all stages 
of 1^e teciinological process of shipping and which is esspressed in 
shipping statistics. Shipping statistics roust make use not only of 
the nunsher of passen^s aM the tons of goods transported, hut 
also the ij^ivldual runs, es^ressed in complex units. 

2. In other branches of the national economy the production 
process is basically localized, while in transportation the produc- 
tion process, even a stable shipment, extends over a considerable 
area in a basically linear fashion, Hhos transportation statistics 
frequently uses the concepts of lines, roads, segments, etc, as the 
basic territorial breakdown for grouping and processing statistical 
material. This is reflected in statistical tables in which geo- 
graphical units play a rmich larger role than in other branch sta- 
tistics, 

3 . i\s production tools transportation uses an enorraous nuia- 
bar of rolling stock which is in constant siovement, ‘Biis makes it 
necessary to include in reports and statistics on the operation of 
the rolling stock a large number of units and coefficients which 
cos^rise extensive closed systaas. 

4. The use of the work factor takes on a specific nature 
in transportation; this is seen subsequently in en^loyment statis- 
tics in which aerate indexes of labor productivity are for 
individual services and plant groups. 

5. As regards the taethods of statistical observation trans- 
portation statistics attec^ts to limit its activities to the raioi- 
mm registration of facts necessary for statistical purposes, using 
as source material primarily data from the well-developed system 
of operational registratioa. 
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TUe haodliag of statistical material is based on the general 
theory of statistics in transpox^tation statistics, ‘transportation 
statistics, however, retains certain individual features. 

These features are visible primarily in the particular 
structure of certain units, the f-y^equent use of so-called coeffi- 
cleats, and the use of only certain types of average values. 

In subsequent sections w-e shall discuss in oioi^e detail these 
latter peculiarities, as well as the role of statistics in planning 
tra isportstion and the sub^^ects dealt with by transportation sta- 
tistics . 

2. Unita of Measure in Transportation Statistics 

units are used to describe the state existing at a given a»- 
iaisnt, the scope of the results achieved, or the quantity of work 
accooplished in a given period of tio^. Transportation statistics 
uses siicple, con^lex, and mean units. 

Simple units include units of time, weights, measures, or 
certain activities (such as the shipment of a single passenger or 
a single unit of goods). 

CoHplex units are those such as passsenger-kilometers, ton- 
kilometers, train-kilometers, axle-kilometers, car-kilcmieters, KM- 
kilometers, cer-days, barge -days, etc* 

Mean units are those used to calculate certain averages such 
as the mean distance traveled per passenger or per ton of goods in 
kilometers, the mean load per freight car in tons, the average num- 
ber of pec^le p&c passenger-car axle, the mean gross wei^t of 
trains, etc. These mean units define primarily the qualitative as- 
pect of these mass phenomena. 

3* derived Ifmaerical Characteristics 

Statistics is not limited to the ccHi^ilation of statistical 
tables containing absolute flg^ares divided into groups according to 
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definite feetuires, or to the ocn^iJLBtion of tables containing so- 
called derived nuiserical characteristics providing descriptions, 
conipar Isons , and analyses of the data compiled, or characterising 
those data, particularly qualitatively. 

!^ypical derived numerical characteristics which are frequent* 
ly used in transportation statistics include average values (mean 
values), absolute figures, and overall indexes. 

Average Values 

An average is the generalized quantitative characterization 
of sottie definite feature of the units included in the group under 
investigation. An average way be used as a general characterization 
only in regard to a group which is cotii>osed exclusively of units con- 
taining the given feature being characterized. Groups of this type, 
homogeneous with respect to the given feature, are obtained by the 
method of grouping. It follows- therefore, that the word "average** 
should always be followed by a precise description of the concrete 
group to which it refers. 

In current practice transportation statistics uses generally 
uncorjplicated statlstical-Biatheaatieal uiethods, and in relation to 
average values rarely goes beyond using the arithmetic mean and the 
wei^ted arlthn«tic mean. 

Transportation statistics derives the above-nsentioned i^ane 
directly from general figures, summary figures, characteristics fig- 
ures which are not supplemented in any other type of average and 
ceiled, la the general theory of statistics, ’‘isolated**. This some- 
times makes necessary a mice detailed description, a more concrete 
presentation of certain mass phenomena connected with transports- 
tion, in the form of special si^lementaj:^ investigations. 

The ordinary arithmetic aeaa. The basic form of averages, 
and at the same time the most widely used form, is the ordinary 
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arithmetic meaa* This is calculated on the basis of individual 


characteristic eleiaeats; 


Xl, X^, X3 


according to the formula; 


n 


Using the short method of sunmetion generally adopted in 
ifia’tiieifltatlcs the above fon^ia can te presented in the foilcnTing 


Bxasi^ie. Five tracks, each wltii s capacity of ^ tons, were 
loaded with goods weiring 3*5 tons, 3^6 tons, 4.0 tons, 4.0 tons, 
and 3* 'I tons. 

The arithE^tic mean of the loaded weig^it per truck equaled: 

;r 3.5 + 3.3 + 4.0 •i* 4.0 -► 3-7 =» l>=i0 « -^.6 tons. 

^ ^ 5 5- 

Statistical stateioents on the au 0 toer of rolling stock fre- 
quently contaia items such as ‘*the average daily number of cars (ve- 
hicles) per awath...” These cases also concern the ordinary arith- 
metic mean of the nomber of cars (vehicles) registered in individual 
days of the given month. 

The weighted arithmetic raean is an arithmetic mean of fig- 
ures which differ with respect to their ioiportaace in the given 
analysis. Thus each such figure has a 'Vei^t” deteriaiaing its sig- 
nificance, while the wei^ted arithmetic laeaa is obtained by neilti- 
plying this number by its weight and dividing the sum of these pro- 
ducts by the sum of weights aceording to the following forswla; 

X « xim^ ♦ x^ta^ >>> -h ... 




or a shorter method; 


Sxan^Ie 1. In the given month the following nuaibers of pas- 
sengers were transported between station 0 and stations A, 3g Cg D, 
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Humber of Passengers 


0-A 

16,860 

5 

0-B 

12,1»30 

11 

0-G 

8,780 

14 

O-P 


21 

0-E 

2, 161 

26 


The (wei^ted) mean distance each passenger tras tz’ansported 
in the above example etjualss 

16,660 X 3 ^ IZ.hdO X U B.lQo x l4 x ai 2161. A gj 

\ “ 16,8&) + 12,Jt80 + 3,780 + h,2ko + 2,l6l 

= ^3.7a6 _ IX to 

Mt,52l 

1^© mean distance each passenger was transported, calcula- 
ted in the above example 'td.thout talsing ’’weight” into account, 
would give an erroneous answers 

5 11 ■» -i- ax 26 


T 


> SE 15 0 4 kilometers 


Example 2* In tlie given year the following were traasporteds 


Tyge of Goods 

Mii^Iioas 
of Tons 

Mean Distance 
ried per Tong 

Car- 

JM 

Black coal and coke for export 

23 

510 


Black coal and coke for dotiiest^c 
use 

54 

24o 


Stone, sand, etc 

28 

130 


Agricult\»ral products 

11 

180 


Other 

59 

200 



According to the above method of calculation the (wei#ted) 
tnean mean distance of transportation per ton* for the entire mass of 
goods equals; 

510 X 26 ■» ato X * 130 ^as ♦ IflO X U 200 K 59 _ “ 

» 243 kilometers. 

Relative Figures 

Relative figures are obtairied by dividing one of two compar- 
able figuree by the other. Relative figures are a differwit type 


- IT 


Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 


of index, of whioh the following are the i»ost frequently used in 
transportation statistics: , 

1, Indexes of stru cture * These show the relationship of 
the part to the whole of a given mass phenomenon and are usually 
expressed in percentages. 

Exan®le. Of the total number of 38,1+30,000 passengers who 
used normal-gauge railroad traiTi's during a given motvth, 28,723,000 
passengers traveled in suburban traffic and. 9,707,000 passengers on 
long-distance runs. On the other hand,' under the heading "Trans- 
portation by Class" 36,260,000 passangevs travel^ in class III and. 
2,170,000’ in class II. This same total nuaijer of passengers will 
•breaii down differently again under the heading "Tjipe of .Train Used 
(local or passenger), etc. 

Almost ail mass phenomena, therefore, can from the point of . 
View of particular feafoi-es be divided into groups which differ in . 
their number of elements. These groups also have different so- 
called specific gravities. Specific gravity. is defined as the re- 
lationship of the number of elements in ‘a given group to the total 
number. In the above exans)le the specific gravity of the group oi 
passengers in "suburban traffic" and of the group in "long-distance 
traffic" out of the total hutitoer of passengers equals 71+.7 paroent 

and 25*3 percent. ^ ° „ 

2. Indexes of dynamics. The mass phenomena observed in 

transportation change with time. These changes in consecutive i)e- . 

riods or imiments of time are expressed by: 

“(a) A dynamic series, expressing, for . instance, the sum 
of operating expenses of a transportation enterprise during indiv- 

idual years of a particular long-range plan. 

(b) A cumulative series expressing the volume of mass 
phenomena at a given moment of development in time, such as the 
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I 

length of a rail network in individual years of a given time period. 

In this case the changes occurring in individual years are added 
onto the initial state (they are accumulated). 

Changes in the individual quantities contained in a dynamic 
or cumulative series may be expressed either in absolute figures or 
irx indexes of dynamics. 

Usually both of these methods are used simultaneously, thus 
presenting in one line of a dynamic or cumulative series quantities 
in absolute figures, and in subsequent lines the corresponding indexes. 

These indexes can appear in the following two foriris; 

(a) Index with a constant base; in this case the size 
of a mass phenoraenon occurring in the starting year is expressed as 
one or 100, while the amounts in subsequent years are eppressed in 
figures relative to that of the starting year. 

(b) A ciiain index; this is a variant of the above in- 
dex ill which the size of a mass phenomenon in the given year is ex- 
pressed in figures relative to the phenonienon in the preceding year, 
which is in torn taken as one or 100. In this way each year in the 
given series, with the exception of the last year, becomes the 
starting year (base year) for the followirg year. 

3 . Indexes of intensity. These are relative figures show- 
ing the relationship between different quantities which are never- 
theless in a certain logical relationship, such as the length of 
rail lines in a given country per 100 square kilometers or per 10,000 
inhabitants . 

Indexes of intensity include also the so-called coefficients, 
of which transportation statistics and particularly statistics on 
the number and c^eratlon of rolling stock makes very frequent use. 

Coefficients are used to evaluate results ,aciiieved or work 
performed in a given period of time^ A coefficient represents the 
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quantity, according to the existing number or achievements (work 
accomplished), per reference unit adopted for calculation. 

ExaB 5 )le. On a certain day the railroads had available 

100.000 frei^t c^s, or car -days. The work of the frei^.t system 
on that day equaled 2^,000 cars loaded in the domestic network, plus 

1.000 cars from foreign railroad systems, uotaliag 2j,000 v^ars 
(reference units). 

The coefficient of mean turnaround per freight car as oi 
that day equals: 100,000 divided by 25,000 = Iv days. 

Attention should be directed toward the difference between 
a coefficient and an arithmetic mean. In an arithmetic mean the 
dividend is the sum of elements while the divisor is the number of 
groups of these same elements (in the same units). In coefficients, 
on the other hand, the divisor and the dividend contain different 
units, and a reference unit is adopted in the divisor for the 

given case. 

Overall Indexes 

overall indexes, also called aggregate indexes, are a spe- 
cial form of relative figures. Their peculiarity lies in the fact 
that each of two coijparahle figures represents the sum of hetero- 
geneous elements, such as the inventory of permanent resources (at 

two different moments of time) . 

In the given case the summation of heterogeneous elements 
Of Inventory is inpossiblej it is possible, on the other hand, to 
add up their value which results from multiplying the number of in- 
dividual elements by the price per unit. The elements making up the 
total sum thus represent the products of two factors, specifically: 
the number of units (q) and the price per unit (p). (q and p rep- 
resent, respectively, abbreviations of the French qpantite and 
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prix, meaning quantity and price*) The value of a given column of 
heterogeneous elements may be defined as 

The overall index is calculated as the quotient of tvo sums 
( qp) one of which refers to the report period while the other 
refers to the base period. There is nothing against calculating 
either the index for the quantity q or the index for the quantity p; 
but not for both quantities simultaneously. 

^Jhen the index is calculated for the quantity q the value 
for the report period Is compared with the value for the base pe- 
riod; both of these q may contain, as a factor, either from the 
report period or Pq frora the base period. Correspondingly it is 
possible to construct two variants of the so-called ihbx of mass 
dynamics (goods), specifically: 

::: W >1 or 

:■ Vi -Vo 

The terra ” goods” in the above case means the value of goods 
expressed in prices as of the report period (p^^) or in prices as of 
the base period (p^)* 

In an analogous manner one may also construct the two fol- 
lowing variants of the so-called index of price dynamics; 

^ or 

2 q^Po ^ Vo 

Example. In the base year purchases were made of 7*2 mil- 
lion tons of coal at 65 zlotys per ton, 100,000 tons of rail at 48o 
zlotys per ton, and 3,800,000 wooden ties at 2h zlotys apiece. In 
the report year purchases were made of 7 , 600,000 tons of ooal at 70 
zlotys per ton, 120,000 tonscf rail at 600 zlotys per ton, and 
3,300,000 railroad ties at 25 zlotys apiece. 
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^The irsdex of mass dynamics calculated according to prices in 
the report year for the above exan^le is: 

7.6 X 70 0.12 X 600 4* 3.8 x 25 699 

ag ' 'm = 

While calculated for the base year is: 

7*6 X 65 ‘I* 0.12 X 48o ^ 3*8 x 24 _ 642.3 _ t 

The index of price dynamics calculated for the same example 
according to the quantity of materials purchased in the report year 
equals: 

7.6 X 70 + 0.12 X 600 + 3*3 X 25 699 , 

T ' :5 '' x ~ gT' g: ifi ’' TO '' T 'f :8 ~ x" ''ai i “ 

and calculated according to the quantity of materials purchased in 
the base year equals: 

7.2 X 70 + 0.1 X 600 + 3.3 X 25 659 , 

7. '' g '' x.fe '' T ' 6 '' :i ''' ^ ' m '' -t '' !:8 TWi = wn = 

Each of the two variants presented above, i.e., that based 
on factors froin the hose year and that based on factors from the 
report year, may be used depending on requirements. 

4. The Role of Statistics in Transport Planning 

For a better picture of the role and significance of the re- 
porti'ig system, and particularly of statistics, in planning trans- 
portation, it is desirable to discuss in somewhat greater detail 
this role in the successive stages of planning. 

The entire planaiag eyeie is composed of the following sta- 
ges: coBgiilation and approval of plans; breakdown of plans to actual 
executors; plan fulfillment and its control; analysis of plan ful- 
fillment . 

The only stage not connected with the i*eportlng system is 
the breakdown of plans to individual executors; in the remaining 
stages this connection is particularly close* 


22 « 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 


CoB^ilation arid App3:*ovaX of Plans 

The basis, and a necessary condition, of proper planning is 
a knowledge of the initial state, i.e., the state existing in the 
given transport enterprise at the beginning of the particular plan 
period* 

The plan omst then contain data on the results achieved by 
the transportation enterprise in the past period, goals for the 
planned period, and the relationship of these goals to corresponding 
figures at the beginning of the plan period, or the results of the 
preceding periad. It is obvious that data on the states or achieve- 
foents can be provided only by a system of reporting which means that 
the iii^ortance of reporting and statistics in this part of the 
first stage of planning is enoroious. 

On the other hand statistics plays only a limited role in 
establishing figures for the goals of the plan year. 

The nature of planning must not be considered as skill in 
compiling plan figures based on statistical data through so-calisd 
extrapolation, i.e., through mechanical extension to the future of 
the results and relationships of the past. The principles of planned 
economy, characteristic of a socialist economy, progress, and rapid 
changes connected with this dynamic pace, reject this type of pro- 
cedure. 

This is obviously true of all transport plans, beginning with 
planning of shipments which establish the starting point and the 
principal economic foundation of other plans. 

Socialist planning, which is the direction by the state of 
the coBfioon processes of production, distribution, exchange, and con- 
sumptlon, makes it possible to base shipping plans on elements ob- 
tained from the plans for the production and distribution of goods. 
The method used for this purpose is, to be sure, quite cooq^lex, but 

- 23 - 






Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 


it gives precise and realistic results which shipping planning is 
obliged to use. In this connection all types of simplification 
must be rejected which are based on statistical extrapolation and 
consist for ex3n^)le in calculation of the planned voluKie of ship- 
ping on the basis of previous shipping and of the mean percentage 
of increase of production in the individual branches of the econ- 
omy as adopted in the national economic plan. l!his is the more im- 
possible since the National Plan deals with increases in the value 
of production and not in its volume, which alone is of importance 
in planning shipping, 

A knowledge of statistical data plays a greater role in plan- 
ning passenger transport. The factors affecting the volutae, direc- 
tion, and structure of passenger transport are highly varied. Other 
branches of the national economy cannot provide exhaustive data on 
passenger transportation as a result of which, in planning this 
branch of transport, average comparative and statistical data must 
be used. 

In other branches of planning (in plans for the operation of 
rolling stock, capital repairs, investment, employment, supplies, 
costs, etc) statistics cannot be used as the basis for planned guan- 
titito, but it does play a certain role in auxiliary and control 
work. 

Control of ^lan Fulfillment 

xhe fact that statistical data cannot be the exclusive, or 
even the main, basis for coi^iling plans may lead to another equal- 
ly extreme and incorrect conclusion that statistics plays only a 
passive role in following the figures connected with plan fulfill- 
ment. It must not be forgotten that the true nature of planning is 
not only the establishment of plan figures but, even more, the 
struggle to fulfill plans. 
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Stalin says the following of planning: "Only bureaucracy can 
believe that planning ends with the compilation of the plan. Com- 
pilation of the plan is only the beginning. True management of the 
plan does not develop ontli ofter compilation of the plan, after ad- 
justing it to local condltlotis^ durlag the correction and sharpen- 
ing of the plan” {1. Stalin, Frobloaa of Lenina edition 10^ page ^ 13 ). 

A weapon In the struggle to fulfill and overfulfil! plans is 
control^ the tasks of which include: 

1. Seeing to it that planned goals are not only achieved 
but even exceeded (in a favorable sense). 

2. 'Warning the executors of the plan whenever plan fulfill^ 
merit becomes threatened for any reason, 

3* During plan fulfillment discovering more reserves which 
can be used as a basis for overfulfilling the plan. 

k, Beporting cases in which correction of individual parts 
of operational plans is inecessary in order to avoid in^eding the 
operation of an enterprise. 

Without such an extensive system of reporting, control of 
plan fulfillment would be iaipossible. 

Reporting, and particularly transport statistics, makes it 
possible in addition to detemine whether clients have used trans- 
port media correctly, eliminating irrational shipping (such as un- 
necessary shipping, shipments in opposite directions, excessively 
long shipments, shipments intersecting incorrectly, etc), or whe- 
ther they have contributed to the planned elimination of irregular- 
ities in shipping and whether they have used the transpoart media 
best adapted to the particular shipment. 

Analysis of Flan fulfillment 

Plan fulfillment is analyzed at various organizational lev- 
els of a transport entexprise and at various phases of plan fulfillment. 
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The purpose of analysis is, among others, to establish the’ 
reasons why plan fulfillment deviates unfavorably from the planned 
figures, quantitatively or qualitatively, and to discover 'corre- 
sponding preventive media which should be applied. It needs no 
proof that plan fulfillment can be analyzed only on the basis of 
report data. 

Transport statistics also contain data necessary for a com- 
parative ©valuation of the activity of the given enterprise or 
transport medium in various time periods, its activity in various 
geographic regions, and the interaction of various transport media. 
These coraparative data are of extraordinary signlficcmce for pur- • 
poses of planning and’ communication poli.cy. 

The Subjects of Transport Statistics * 

Among the subjects dealt with by statistics one imy distin- 
guish the following: (l) Statistics on the shipment of passengers 
and goods j ( 2 ) Statistics on the number, state of repair, and oper- 
ation of rolling stock; { 3 ) Statistics of eraployrnent (employment, 
wages, utilization of work time, work discipline, organizational 
forms of work, and labor productivity); (U) Statistics on the tech- 
nical equipment of transportation; (5) Material statistics (supplies, 
materials turnover, coosun^tion of materials and fuel); ( 6 ) Finance 
statistics; (7) Collective-analytic work (methods of cos^iling col- 
lective statistical tables and methods of collective analysis of 
the activity of transport media). 

There is some question about so-ca?led operational statis- 
tics. Some authors use this heading only for statistics on the 
number, state of repair, and operation of rolling 'stock, while , 
others, on the other hand, include under this heading also statis- 
tics on technical equipment, eo^loyment, and materials. 
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Sotoe authors also question the concept of finance statis- 
tics, believing that financial matters are the object of special 
reports and balance sheets and thus do not come under the heading 
of statistics. 

According to I. V. Kochetov ( Railroad Statistics, Moscow, 
1948) the functions of financial statistics differ fundamentally 
from those of bookkeeping, although both disciplines are interested 
in the same subjects, i.e., income and expenses. Bookkeeping, how- 
ever, considers the subject from the point of view of agreement 
with regulations concerning the expenditure of state financial re- 
source^.s, and is also interested in satisfying the claims of indiv- 
idual persons and enterprises. For statistics, on the other hand, 
income and expenses are basic data for evaluating and analysing the 
fulfillment of the financial plan, the plan for profits and produc- 
tion costs, and are used simultaneously to determine the degree of 
dependence of financial results on various aspects of railroad ac- 
tivity. 

The reqiiireioents of financial statistics have also been ex- 
pressed in the very organization of bookkeeping. One of the prin- 
cipal tasks of so-called analytic bookkeeping performed separately 
is providing analytic numerical data for purposes of financial sta- 
tistics. 

The above subjects of transportation statistics may be div- 
ided into three groups: 

1 . The first group includes areas in which methods are used 
which are not encountered in statistics in other branches of the 
national economy; this group certainly includes statistics on the 
number, state of repair, and operation of rolling stock, and sta- 
tistics on the amount of technical equipment of transport media. 
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2* The second group includes areas vhich have methodologi- 
cal sectors in common vith similar areas of economic statistics. 

This group includes statistics on the shipment of passengers and 
goods, and financial statistics, 

3, The third group embraces areas which, with respect to 
the methods used and the subjects investigated, are similar or iden- 
tical to corresponding areas in other branches of the national econ- 
omy, This group includes statistics on employment and materials. 

C, THE ROLE OF TRAHSPORTATION IN THE NATIONAL ECX)N0MY 

The question of which branches of the national economy should 
be considered as material production is not decided in terms of the 
creation of goods as such, but rather by whether the production is 
based on the effect of man on nature and Lis efforts to adapt na- 
ture to human needs. 

Transportation, as a special branch of the national economy, 
unquestionably participates in notarial production. To be sure, 
transportation does not create goods; it rather displaces persons 
and goods. This displacement consists, however, in the effect of 
laan on nature and his efforts to adapt nature to human needs, and 
thus transportation fully corresponds to the criterion outlined 
above. 

In speaking of the nature of transportation Marx (Das Kap^i- 
tal, Vol II, page 50) states that there exist is^ividual branches 
of industiry in which the outcome of the production process is not 
a new object, a new product, and that of these branches of indus- 
try only the communications industry is of great importance, whe- 
ther in the form of the transportation industry (displacing goods 
and people) or in the form of the industry engaged in transporting 
information, letters, telegrams, etc, 
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When this dispiaceraent directly satisfies personal needs, 
the useful effect of transportation disappears siimltaneously with 
consui^tlon. If, on the other hand, the displacement is useful for 
production purposes, then the act of transportation becomes one 
phase in the production of goods and the useful effect of transpor- 
tation is transferred to the product as an additional element in 
its value. 

The labor consumed in transporting persons is consumed in- 
stantly to meet their needs and is not expressed in the forca of per- 
manent and separate objects. 

Labor coasumed in the transportation of goods ^ on the other 
hand, has much more of s production character and is materialized 
ill the form of periaa^nent, separate objects which, to be sure, do 
not represent an. independent product of transportation but which 
possess greater utility value as a result of the displacement of 
the object in space through transportation. 

Transportation thus creates its own special production which 
should be calculated separately in the total raaterial output. Only 
transportation of public utility can be included in this special 
calculation, since it is a special branch of economic activity. 

Other transportation, which exists in the form of auxiliary work 
in industry, agriculture, construction, commerce, etc, cannot be 
calculated separately since the useful effects of auxiliary trans- 
portation materialize in the production of related branches of the 
national economy and is accounted for in them. 

In all branches of material output only net production should 
be calculated as national income, i.e., as work newly done during 
the report period. 

As the starting point for this purpose one may take the to- 
tal material output (so-called gro^obs production) and subtract from 
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it the costs respresetiting labor materialized previously. The re- 
mainder represents net production. 

In the opinion of I. M. Krasnolobow (Planowanie ; i obliczanie 
dochodu oarodowego) [Planning and the Calculation of National In- 
come])^ translation. Warsaw^ 19 ^ 9 > gross income should be taken as 
gross production in transportation of public utility. Difficulties 
are presented, however^ by the precise calculation of roaterial costs 
which must be subtracted, i.e., the costs of raw materials, auxil- 
iary materials, fuels, electric power purchased from other produ- 
cers, amortization, etc. These costs do not always appear in titans- 
portation reporting in a net form; on the contrary the calculation 
of the costs of production in transportation frequently deals with 
a number of collective iteois embracing both current human labor and 
the consumption of materials, i*e., labor already previously mate- 
rialized. Under these conditions the calculation of net production 
in transportation is extremely difficult and the results obtained 
should be taken with certain reservations. 

The total sum of the costs enumerated in the foregoing para- 
graph of overall transportation should be divided by the costs of 
transporting goods and passengers according to the technique adop- 
ted, usually in relation to total runs expressed in ton-kilometers 
and passenger -kilometers. 

For a comparative evaluation of the role of transportation 
in the national income in individual years and in order to express 
the physical dynamics of the volume of transportation — net trans- 
portation — fixed prices are used for calculation as they are for 
oilier branches of production. The most useful method for this pur- 
pose in transportation is the so-called direct calculation of gross 
production and net production. According to this method gross pro- 
duction is thet obtained by lailtiplyiag the price per ton-kilometer 
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or per passeriger -kilometer during the base year by the transporta- 
tion operations accort^lished during the report year, expressed in 
net ton-kilometers or passenger -kilometers. The costs to be sub- 
tracted for the report year are calculated separately; using base- 
year prices. After the above costs are deducted from gross produc- 
tion one obtains net production in fixed prices. 

This method of calculating net production in fixed prices 
takes into account changes in the volume of transportation work 
(gross production) as well as changes in the costs subject to sub- 
traction. 
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CHAPTER II. SHIPPING STATISTICS 
A, INTRODUCTORY REMARKS 

Shipping statistics concerns itself with internal results of 
transportation activity, i.e., with shipments of goods and persons. 
The tasks of shipping statistics include specifically investiga- 
tions of the volume, structure, and direction as well as the de- 
velopment of shipments of passengers and goods. 

The data contained in compilations of shipping statistics are 
of particular importance for transportation enterprises. This is 
"because these data concern the shipping activities of the enterprise 
and thus represent the main basis for characterizing and evaluating 
the overall shipping activity of individual regional units. 

The national economy attaches great importance to statisti- 
cally processed lists of freight shipments. These lists contain 
data on goods turnover and thus illuminate and characterize spatial- 
ly a number of iiE^ortant problems connected with the processes of 
distribution and resulting from the location of the productive for- 
ces of the country on the one hand and of the points of further 
processing or consun^tion on the other. 

Shipping statistics, like any other part of transportation 
statistics, must work out its own methods of source registration, 
lists, and analyses, which will in the most efficient manner pos- 
sible correspond to the aspects of the material investigated and to 
the tasks assigned to shipping statistics by the ntutional economy 
and by the re<|uirements of the transportation enterprise. 

This aspect of the material with which shipping statistics 
operates is made up primarily of the following! 

1. An unusually large number of features according to which 
one may describe a given type of transport, such as the nan^ of the 
goods shipped, the type of shipment, the distance over which is was 
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Shipped, the place of origin, the destination, the vei^t of the 

e 

shipment, the means of transportation used for the shipment, the 
area and volume occupied hy loading, the type of train and class of 
car used in passenger rail transport, the speed and time of ship- 
ping, the type of rate, etc. 

2. The highly dynamic and uninterrupted process of shipping. 

The registration of statistical data on freight shipments 
should be based essentially on those shipping invoices which accom- 
pany the shipments along the way and which the enterprise “retains 
after the shipment is con^leted (such as shipping schedules, etc). 
(The term “shipment” means that group of frei^t shipped under a 
single shipping invoice. The loading of an individual car or truck 
thus consists of one or more shipments.) The use of shipping in- 
voices as statistical source material assures the reliability of 
data and makes a special registration unnecessary, since the nuniber 
of features noted on the shipping invoices is sufficient for the 
purposes of proper shipping statistics. This system, furthermore, 
fully meets the requirements of overall registration. 

The rational registration of frei^t shipments based on 
shipping invoices, however, makes it fundamentally necessary to have 
available a sufficient quantity of accounting machine equipment so 
that data can be transferred rapidly from shipping invoices to the 
corresponding blank forms, thus freeing shipping invoices for fur- 
ther control -and -accounting functions. ^ 

In the absence of accounting machine equipment statistical 
registration of freight shipping is performed in another manner, 
usually with the aid of special registration cards or lists. This 
obviously coats a great deal of labor and money, and increases the 
possibility of error. 
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The statistical registration of passenger shipping (shipments 
of passengers, baggage, and ^ress) relies on special lists filled 
out by the treasurer's office concerned. The possible use for •sta- 
tistical purposes of tickets taken from the passengers at the end 
of the joiirney would not give results meeting the rsquireaeats (if 
complete registration. 

Some tickets entitling the holders to repeated journeys are 
calculated in terms of single journay© according to s formula, ^fliile 
trips taken on free service tickets and the like are essentially^ 
not counted at all.' 

Lists giving the volume of freight shipping in a 'given period 
of time refer either to the moment the shipments were sent out or 
to the moment of their arrival. In the former case the data on ship- 
ping are registered according to the date of depairfcure, and .in the 
latter case according to the date of arrival. 

The moment of registration of passenger shipping is taken as 
the date of ticket sale. In the majority of cases this coincides 
with the date of the journey. 

In frei^t shipping the counting of certain typesof ship- 
ments still requires regulation. The main problem is how to count 
those shipments transported by two or more means of transpof’tation 
in succession, either in combined communications or with special 
shipping invoices in interrupted comasuaicationa* 

There is no question that, when shipments are handled by the 
same means of transportation, double counting of shipments when they 
are readdressed is not proper* ' • ’ . . 

In the statistical, lists prepared by individual types of 
transpor'tatlon the starting point of a shipment and the destination 
are noted differently as, for exan^le, stations, ports, shipping 

- 34 - 


Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 



f 


offices, etc. Sometimes the startiag point and destination of a 
shipment within the same locality are noted hy different geograph- 
ical names hy different means of tran|sportatioa. From the pc/iat of 
view of systematization of all shipments according to the place of 
origin and destination such’ a state of affairs causes extra work 
and also requires regulation. 

Statistical material is prepared in shipping statistics ac- 
cording to various criteria/ such as the type of communications, 
the type of traffic, the type of freight, the features defiaing the 
region of origin or destination of a shipment (wcjewodztwo, powiat, 
definite geographical region), the administrative -line features 
(station, shipping office, segment, line), etc. 

B. THE DIVISIONS OF SHIPPING STATISTICS 

Both transportation enterprises and the national econom/ are 
extremely interested in shipping statistics. This interest is 
brought about, however, °by different requirements as to the con- 
tent of statistical tables and the types of groupings. As a result 
shipping statistics has been divided into two separate sections: 
operational and economic. 

In the operational section the statistical inaterial is pro- 
cessed from the point of view of the internal needs of the trans- 
port enterprise as a producer of shipping services. 

A transport enterprise must attach particularly great weight 
to the preparation of statistical material in such a way that a cor- 
rect answer can be given to all basic questions “Wising from the re- 
quirements of planning and operation. This is possible if opera- 
tional shipping statistics* is guided by the following principles: 

1. Statistical data should present the results of the ship- 
ping functions of a transportation enterprise (i.a., its produc- 
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tioa) in sufficient detail qualitatively md quantitatively, and 
thus also the degree of fulfillment of plan goals* 

2* Statistical data should carefully reflect uneven and ir- 
rational shipping processes which require action by the transporta- 
tion enterprise with the collaboration of the interested portions 
of the national economy and the supervisory organs. 

3 . In the statistical lists the main err^hasis should be 
placed on. the relatively small number of goods which, with respect 
to volume, make up the great bulk of all shipfiieats. These goods 
are decisive in the structure of the total volume of shipping and 
determi-ie sieiultaneously the quantity and type of shipping resour- 
ces necessary. For smilar reasons the structure of passenger ship- 
ping should also be worked out. 

4. The lists should sin^lify the presentation of the rela- 
tionships existing among the size, structure, and distance of ship- 
ments and the income of the enterprise. 

5 . The presentation of statistical data on completed ship- 
ping should make it easier to determine whether expenditures for 
wages, t-aaterials, fuel, etc, have been maintained at the proper 
level . 

Economic shipping statistics constitute a special branch of 
general econoroic statistics. The starting point for statistical 
lists in this branch of the discipline is not only the needs of the 
transportation enterprise, but may also be requirements connected 
with economic analysis of the entire national economy or of indiv- 
idual branches of it. 

The location of the creative forces of the country gives 
rise to processes connected with the distribution of production, 
which are in turn reflected primarily in shipments. In this manner 
the quantity, type, and direction of goods shipped are a direct re- 
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flectioa of the economic bonds uniting individual regions of the 
country. The role of economic shipping statistics is thus to rep- 
resent these bonds by the proper processing of statistical material 
concerning freight shipment. The content and system of shipping 
lists in econoraic statistics should make it easier to determine; 

1. The flow of shipments, and 

2, Regional transportation balances. 

Operational shipping statistics and economic statistics fre- 
quently coincide in practice, since a number of data and lists are 
of basic importance to both branches of statistics, la any case, 
however, the content and system of lists in the two branches of 
statistics are completely different, as required by the different 
points of view. Under the conditions of a socialist economy, which 
unites all branches of the national economy into a single coherent 
whole, this difference in the branches of statistics obviously loses 
its theoretical justification, being a holdover from the period of 
capitalism with its lack of any overall national economic planning. 

From the standpoints of operation and of objects one more 
division of shipping statistics is justified: 

1. Statistics on passenger shipping, and baggage and ex- 
press shipments carried in passenger traffic. 

2. Statistics on freight shipping. 

Each of these two types of shipping requires its own rolling 
stock, equipment, traffic organization and, to some extent, even its 
own service personnel. Planning In the two branches of shipping al- 
so makes use of different methods. The differencer in these two 
branches of statistics is expressed in different features, special 
statistbal measures, and different methods of obtaining statisti- 
cal source material, 
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In addition to these differences, passenger and freight 
shipping also have a great deal in comtoon. Both deal vith the con- 
cept of transportation, vith starting points and destinations, with 
distance shipped, etc. Many units of measure in the two branches 
also show numerous points in common. Thus, the subheadings under 
which one discusses unevenness in shipping, the structiure of ship- 
ments, and the flow of freight (or passen gersy refer to passenger 
and freight shipping, respectively. 

Worthy of particular note are shipments of baggage and pe- 
riodicals, express shipments, etc, shipments which are quite numer- 
ous but with little total weight. In considering shipments of this 
typeby passenger rolling stock, statistical source material is col- 
lected by a method similar to that used in passenger-shipping sta- 
tistics. The statistics on shipments of this type are used pri- 
marily for the operational requirements of the transportation en- 
terprise. 

C. TJNITS OF MEASURE FOR SHIPP IHG 

1. Basic Simple and Goti^lex Units of Measure 

The following basic units of taeasure express the volume of 
shipping production: 

1. Single units: 

(a) For shipping persons: the number of passengers; 

(b) For shipping goods: the aumber of shipments or the 
quantity shipped. In tons. The total volume of shipments (freight) 
carried in a given time period is celled the shipping mass . 

2. Con^plex units: 

(«) For Shipping persons: passenger-kilometers; 

(b) For shipping goods: ton-kilometers. 

In other branches of the national economy the volume of pro- 
duction can be presented in isolation from the technological pro- 
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duction process* This is i^ot* so in transportatioii* Data on. the 
nuaber of passengers carried or on the quantity of shipments trans- 
ported do not in themselves indicate the effect of transportation 
and are not sufficient for a con^lete description of the results of 
production. This makes it necessary to use simultaneously not only 
simple, hut also complex, units of measui'e, which are closely bound 
up with the technological production process. 

For this purpose one must consider the so-called run, which 
is an expression of the process of carrying persons and goods over 
distances, the very essence of transportation. Runs are described 
quantitatively by the above complex units of measure, i.e., in pas- 
senger-kilometers and ton -kilometers. The transportation of a sin- 
gle passenger or a single ton of goods over a tariff distance of a 
kilometers equals n passenger -kilometers or n ton-kilometers . The 
transportation of a definite number of passengers or a definite 
number of tons over various tariff distances equals the total of 
passenger-kilometers or ton-kilometers connected with the shipment 
of this number of passengers or tons of goods. 

The runs mentioned above therefore take into account the num- 
ber of passengers carried or the quantity of freight transported, 
as well as the tariff distance from starting point to destination. 

It follows that the runs with which shipping statistics is concerned 
are tariff runs and, at the same time, net runs: they do i3ot take 
into account tare weight, i.e., the weight of the rolling stock in 
which the shipment was carried. 

Rolling-stock statistics in railroad transport is concerned 
withj among other runs, the so-called freight run in freight and 
passenger trains. This is obtained by multiplying the weight of 
the freight slone in passenger and freight trains by the actual dis- 
tance covered. These runs, called operational xuns, are es^ressed 
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in net ton-kilometers. It should be pointed out that net opera- 
tional ton-kilometers of frei^t shipping in freight trains do not 
agree numerically with tariff ton-kilometers calculated by shipping 
statistics, but are usually sewal percent higher. The difference 
results from the fact that net ton-kilometers in operational runs 
are not only calculated on the basis of statistical material dif- 
ferent from that used for tariff ton-kilometers, but from the eeon- 
oiuical point of view is altogether different in content. This is be- 
cause net operational ton-kilometers express the volume of shipping 
work performed by the rolling stock in carrying shipments along the 
route chosen. Tariff ton -kilometers, on the other hand, like pas- 
senger-kilometers, re^present the internal results of the shipping 
functions of the enterprise, in other words production, which, ac- 
cording to the terms of shipping contracts, is calculated and car- 
ried out in terms of tariff distance, which is freqiuently shorter 
than the actual distance shipped. 

This is to say that there is a difference in significance to 
a transportation enterprise between tariff runs and all other oper- 
ational runs. Tariff runs together with obligatory tariff rates de- 
termine the income of the enterprise from transporting persons and 
freight, and should be taken into account in the plans for ful- 
fillment, production costs, and finances. Operational runs, on the 
other hand, should be the bails for plans of rolling-stock opera- 
tion, material supplies, en^loyraent, and operating expenses. The 
results, showing the quantity and quality of rail rolling-stock op- 
erations, are also established and analyzed on the basis of oper- 
ational runs. 

2. Basic Mean Units of Measure 

By dividing the total of passenger -kilometers or ton-kilo- 
meters transported in a given network during a given time period by 
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the number of passengers or tons of freight carried (i.e., by the 
number of elements) one obtains the mean distance transported per 
passenger or ton of freight, in kilometers. This weighed arith- 
metic mean is at the same time a basic mean unit of measure. 

Among the three quantities the volume of freight, the runs, 
and the mean distance transported — there thus exists a strict re- 
lation. If two of these quantities are known the third can be found 
by ordinary arithmetic division. 

The mean distance transported per ton, calculated for the 
entire mass of freight, is too general for many purposes, and must 
be supplemented by determinations of the mean distance transported 
for individual types or groups of freight out of the total mass" 
transported. In the statistics on passenger transport, furthermore, 
in addition to the mean transport distance calculated for the total 
number of passengers, a special determination is made of the mean 
distance traveled per passenger in long-distance, suburban, and 
sometimes urban traffic. 

Table 1 shows changes in the mean distance traveled per ton 
of shipments for certain goods which made up a significant propor- 
tion of the total mass of freight carried on normal-gauge PKP lines 
in i9i^8, 19^9, 1950 , and 1951* 
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Mean Distance Traveled per Ton, for Important Groups of Freight 
Carried on the Normal -Gauge Lines of the PKP between 19^^ and 19 51 

(In hiloraatera ) . 


Percent of 

Total Freight Mean Distance Traveled 


Freight Orou 




[1 1 'iM I i wi I'.miTri 


Black coal, coke, 
and powdered coal: 
total 

42.4 

39.3 

311.0 

300.5 

278.9 

285.1 

iDestination within 
Poland 

— 


210.3 

221.6 

225.8 

232.9 

. Destination out- 
side Poland, tra- 
veling by land 



280,9 

291.9 

275.5- 

277.8 

Destination. mati- 
timd ports 

-- 


512.9 

499.5 

490.1 

496.9* 

2 . Agricultural crops 

7.9 

5.6 

167.0 

154.2 

196.1 

188.0 

3. Stone, sand, gravel 6.8 

7.8 

138.1 

164.7 

167.6 

173.4 

k . Cement 

1.6 

1.7 

257.2 

271.6 

279.0 

274.9 

5. Ore and pyrites 

4.1 

3.3 “ 

308.4 

253-4 

237.8 

255.3 

6. Petroleum and 
products 

0.9 

0.7 

255.2 

244.3 

214.1 

241.4 

7. Chemical products 

2.1 

2.5 

223^.0 

234.7 

218.0 

241.5 

8, Timber and wood 
products 

5.3 

5-2 

234.8 

24l^.5 

232.9 

283.2 

9. Ceramics, concrete, 
and glass 

2.9 

4.0 

197.3 

349.2, 

341.9 

339.9 

10. Metals, products, 
scrap 

and 

4.6 

4.2 

190.1 

188.3 

,196.1 

197.3 

Total freight 



247.0 

247.1 

236''.9 • 

237.3 


NotSi Tcm 1950 figures above are based on the first 6 months of 
the year; the 1951 figures on the first 9 asaths. 


Tiae data in Table 1 make possible thi? Allowing conclusions: 
1. 31ack coal, powdered coal, and coke represented around 4o 
percent of the total mass of -freight carried, and thus had an-enor- 
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Dious effect on the mean distance traveled by the total amount of 
rail freight. 

2, The mean distance traveled per ton of black coal, pcyw- 
dered coalj and coke for domestie eonsuo^tion varied in individual 
years between 210 and 233 kilometers, while for foreign consun^tion, 
carried by land and sea, the distance varied between 2T5 and 513 
kilometers. Thus the large 'proportion of expoits of black coal and 
coke greatly increased the mean distance traveled per ton of ship- 
ments' on the PK?. 'f?ithout this export the mean distance traveled 
by the entire mass of freight carried, including black coal, pow- 
dered coal, -and coke for domestic consun®tion, would be around 210 
kilometers, i/e., around 26 to 37 kiloiaeters less than the actual 
distance . 

The econoraic ’significance of the mean distance traveled per 
ton of frei^t/ calculated for individual types of goods, lies in 
the' fact that, this unit of measure represents the mean distance 
from the places of production of the particular goods to their pla- 
ces of consuB^tlon, further processing, or eJ^ort. One of the pur- 
poses of planning shipments is to transport the necessary quantity 
• of frei^t with the minimum expenditure Of transportation work, as 
expressed in runs. ' This can be achieved by eliminating irrational 
shipping such as shipments in opposite directions, those incorrect- 
ly intersecting, excessively long shipments, and some repeated 3..ip- 
ments. Internal indications of the effectiveness of the efforts 
made in this direction will inolude rediuotlons in the mean dis- 
tance traveled by individual types of frel#t and of the total mass 
Of freight of handled, and thus also reductions in the total amount 
of transportation work* 

The struggle to reduce the mean distance traveled "by ship- 
ments is of enormous significance for the transportation enterprises 
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and for the national economy as well* A favorable outcome to this 
striiggle will make it possible, on the one hand, to make the ne- 
cessary nuaiber of shipments with a smaller pool of rolling stock, 
reduced fuel consuiqption, less labor output, etc* On the other 
hand it will make possible a reduction in the e 3 q)enses by the na- 
tional economy connected with the movement of goods. 

The mean distance traveled, being derived directly from sum- 
mary figures and not being supplemented in other mean values, is 
assigned by the general theory of statistics to the so-called iso- 
lated means. Since for certain purposes, particularly tariffs, 
this mean is too general a characterization and provides too lit- 
tle information, the mean distance traveled requires supplementary 
inves'fcigations and much raore detailed data. It is very iiiiportant 
to know how the mass of freight (overall or of certain goods) breaks 
down to so-called distance bands, which correspoiid to the class div- 
isions in a statistical distribution series. The limits of the in- 
dividual distance bands in kilometers are set in terms of the re- 
quirements of the particular investigation. For each band one de- 
termines the number of tons out of the total amount transported 
which was carried that distance. The results of grouping the to- 
tal of frei^t carried accox^iing to distance bands can also be ex- 
pressed by fractions showing what part of the total was carried 
each distance. The fractions thus obtained show the so-call4d rel- 
ative frequency. The total number of tons and relative fre- 
quency for the individual distance bands may be presented graphi- 
cally in the form of a tons curve or a frequency curve. 

Passenger shipments are also grouped into distance bands 
according to these principles j 

Tables 2 and 3, which have been set up in this fashion, give 
the following picture of normal-gauge rail shipments by the PKPj 
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1. In passenger transport the largest volume is found in 
the initial bands, i.e., those representing the shojrbest distances. 
As the distance traveled increases the number of passengers per 
band drops rapidly. 

2. In frei^t transport the maximum volume is found in the 
middle bands, the limits of which, in kilometers, do not differ 
widely from the mean distance traveled per ton. 

This is explained by the fact that passengers are transpor- 
ted primarily within individual economic regions or subxrrban areas, 
while frei^t shipment is principally the result of goods exchange 
among different economic regions, and thus occurs over considerably 
greater distances tlian those found for passenger transportation. 

D. QUANTITATIVE HUMEKICAL CHARACTERISTICS 

Individual indexes of intensity, derived by shipping statis- 
tics, make it possible to characterize shipping from various points 
of view. 

A special group is formed by indexes whose purpose is to il- 
lustrate quantitative data on shipments and to make easier a com- 
parative evaluation of the shipping results achieved from a quanti- 
tative standpoint. This group includes: 

1. index of shipping productivity per kilometer. The value 
of this index is calculated by dividing the number of passengers or 
tons of freight carried on a given line or network in a given pe- 
riod of timeby the length of the line or network in kilometers. 

A comparison of the value of this index, calculated for in- 
dividual years for the entire transportation network of Poland and 
then for other countries, makes it easier to determine the connec- 
tion between the volut^e of transportation and other factors of an 
economic, political, or geophysical nature. 
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Table 2 

Transportatioa of Passengers by Kormal-Qauge PKP Lines in 1949 and 
1951 , Grouped According to Distance Bands. Relative Frequency Ex- 
pressed in Percents of the Number of Passengers Carried by Trains 
of a Given Type 


1949 1931 


Distance Bands 

Express 

Trains 

All 

Trains 

nir- 

Express 

Trains 

Wl 

All 

Trains 

ITT” 

iij 

[2] 

1-6 

0.2 

9*6 

0.2 

8.1 

7-13 

0.7 

27*6 

0.7 

28.7 

14-20 

1.3 

l4.8 

1.1 

13*7 

21-26 

1,6 

8.4 

1.0 

9.1 

27-30 

1.2 

6.2 

1.3 

6.9 

31 -to 

2.6 

7.2 

2.8 

7.4 

i+1-50 

4.8 

5.0 

3.8 

5*3 

51-5^^ 

1.5 

2.0 

2.1 

2.2 

55-60 

1.3 

2.1 

1.7 

2.0 

61-70 

2*3 

2.4 

2,6 

2.4 

71-80 

3.7 

i.9 

5*2 

1.9 

81-90 

2.7 

1.6 

4.1 

1,5 

91-100 

2.9 

1*7 

3*8 

1.4 

101-120 

4.7 

1.2 

4.7 

1.1 

121-lto 

7.6 

1.1 

7.2 

1.0 

141-160 

4.8 

0.9 

5.9 

0.8 

161-180 

3*0 

0.7 

3.2 

0.7 

181-200 

3.8 

0.6 

4.7 

0.6 

201-220 

3*3 

0.5 

3.0 

0.5 

221-240 

4.0 

0.5 

4.0 

0.5 

241-260 

4.2 

0.5 

3.3 

0.5 

261-280 

3*^ 

0.4 

3.7 

0.5 

2SI- - 3 £>d 

4.0 

0.4 

4.1 

0.5 


[continued] 

- 46 - 


Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 


[Table 2 j continued] 


[1] 

[2] 

[3] 

[4] 

[5] 

301-350 

9.4 

0.8 

7-8 

0.7 

351-400 

5-8 

0.5 

4.5 

0.5 

401-450 

3.6 

0.4 

3.6 

0.4 

451-500 

3.8 

0.3 

3-2 

0.3 

501-550 

3.8 

0.3 

3.3 

0.3 

551-600 

1.5 

0.2 

1.6 

0.2 

601-700 

1.1 

0.2 

0.9 

0.2 

701-800 

0.8 

0.1 

0.5 

0.1 

301-900 

0.4 

— 

0.2 


901-1,000 

— 

— 

— 

— 

1,001-1,100 

— 


— 

— 

1,101-1,200 

— 

— 

-- 

— 

TOTAL 

100.0 

100.0 

100.0 

100 


Note; The number of passengers carried by express trains equals 
around 1,6 percent of the total number of persons transported by 
all types of trains. 

Table 3 

Transportation of Certain Types of Goods by Hormal-Gauge PKP Rail 
Lines in 1937, Grouped According to Distance Bands. Relative Fre- 
quency Expressed in Percents of the *]R)tal Maas of Goods of the Given 
Kind Transported 


Round Round All 
Hardwood Softwood Goisnon 


Distance Bands (Kibs) 

VJlieat 

Rye 

Timber 

Timber 

Brick 

U) 

wr 

m 

[ li j- - 

[ 5 l 

rai 

1-10 

0.5 

1.6 

0.9 

3.5 

2.7 

11-20 

2.2 

4.8 

4.2 

9.3 

7.9 

21-30 

5.7 

5.1 

3-9 

9.1 

8.9 

31 - 1*0 

5.5 

3.8 

6.1 

11.3 

6.2 

41-50 

8.4 

5.6 

5.2 

5.7 

4.9 


[continued] 
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[Table 3 ^ continued] 


[ 1 ] 

[ 2 ] 

[3] 

[ 4 ] 

[5] 

[ 6 ] 

51-60 

4.5 

3 e 6 

5.1 

5.8 

5.2 

63.-70 

5.2 

3.7 

4.7 

7.6 

2.3 

71-80 

3*7 

2,9 

3*2 

4.3 

2.5 

61-90 

2.4 

2.8 

3*5 

4,2 

2*3 

91-100 

2 

2 o 5 

5.1 

3.9 

2.3 

101-150 

9.9 

8,6 

13.6 

11.5 

6.7 

151-200 

4.9 

6.8 

7*7 

7*8 

5*3 

2oi-250 

4.1 

6.1 

4.8 

4 

10.3 

211-300 

3.3 

4.7 

3*5 

1,8 

11.3 

301-350 

3.8 

3.8 

2.7 

1.7 

9*6 

351-iioo 

2.8 

3.6 

2.6 

1.2 

4.5 

401-500 

4.9 

T.l 

4.3 

1.9 

4 

501-600 

9.5 

9.9 

3*6 

1.6 

2.1 

601-700 

8.9 

9.8 

3.6 

1*7 

0.5 

701-600 

4.3 

1.9 

2.6 

0.9 

0.4 

801-900 

1.4 

0.5 

4.3 

0.8 

0,1 

901-1,000 

1.5 

0.4 

2.6 

0.3 

- 

1 , 101 - 1,100 

0.5 

0.3 

1.6 

0.1 

— 

1 , 101 - 1,200 

0.1 

0.1 

0.1 

— 

— 

TOTAL 

100 

100 

100 

100 

100 


kS 
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Calculation of the index for individual segments, lines, or 
regions shows the degree to which the number of passengers or tons 
of freight carried in a given se®«ent, line,., or region depends on 
the economic structure of the area. Statistical data show that the 
value of this index differs depending whether the area is primarily 
agricultural, mixed with a preponderance of agriculture or industry, 
or primarily industrial. These statistical data are very xa^ortant 

in planning new railroad lines and roads. 

2. Index of shipping productivity per head of population. 

This index is calculated by dividing the nuti&er of passengers or 
tons of freight carried on the networks of a given region or o- the 
entire network in a given period of time by the number of people liv- 

ing itx "the area or the eutiro country* 

This index represents the taean number of trips or the mean 
number of tons of frei^t per head of population in the given re- 
gion or country. 

The index may be derived either for shipments nade by a par- 
ticular means of transportation or for shipments hy all laeans of 
transportation sirmltaneously. The economic significance of this 
index IS similar to that of the index of shipping productivity per 
kilometer. 

3. index of shipping intensity of passengers or frei^t per 
kilometer. The value of this index is calculated by dividing the 
number of passenger-kilometers or ton-kilometers traveled over a 
given line or network in a given time period by the length of the 

line or network in kilometers. 

The value of this index derived for an entire network from 
the data for a given time period is an ai^uat which in itself is 
still not sufficient, since similar values of the index can he oh 
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tained with a larger number of passengers or quantity of freight 
and a smaller average distance traveled, or with a smaller voliirae 
of goods or passengers handled but carried over a longer distance. 

In order to use this index for coEC^arative purposes it is necessary 
first to have evailaole the supplementary data mentioned above. 

The value of the index calculated for particular segments or 
lines indicates the degree of utilization of those segments or 
lilies for transportation purposes. It should be pointed out that 
the index is affected repeatedly and decisively not only by local 
arrival or departure of passengers and freight, but also by transit 
over the given segment or line. This explains ohe very nigiii value 
of the index observed in railroad transport on so-called trunk lines, 
or on the networks 'of certain okreg directorates of the state rail- 
roads ^^±Qh are distinguished by having prittiarily through shipments. 

This index can also be used to determine the intensity of 
shipment of passengers or goods. 

4. Index of the mass of goods transported. This index is a 
relation of the total mass of a certain trpe of goods trensported 
in a given time period (usually a year) to the total mass of that 
type of goods coUected, produced, or imported; the index is ex- 
pressed as a percent. This index thus defines, as a percentage, 
that portion of the total available quantity of a given product 
which, by being part of commerce, becomes an object of transporta- 
tion. The index can be calculated either for shipments of the 
given type of goods by a certain medium of transportation, or for 
shipments by all means ^ of ’transportation simultaneously, ifee value 
of the index calculated for the latter case will be correct only it 
it does not include any repeated counting of a single shipment 
which has been shipped by two or more means of transportation in a 
single journey. 
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Some products or groups of products require separation^ re- 
sorting, and repacking in warehouses,- or further processing, before 
'they reach the final consumer, Tliis causes repeated shipment, as a 
, result of- which the value of this particular index may exceed 100 
percent. An example may be found in paper and paper products, for 
which the index in railroad transportation is around 400 percent. 

E. ramiCAL QUALITATIVE CHARACTERISTICS 

This group also includes certain averages and indexes of in- 
tensity which characterize shipping qualitatively. 

1. Mean distance traveled per ton of shipments, in kilome- 
ters. The significance of this average as a basic mean unit of 
measure was discussed earlier. The mean distance traveled is at 
the same time an important qualitative characteristic. A redaction 
'in the raean distance traveled by goocb, like the shipment of the same 
or a larger volume of goods with a smaller number of runs, undoubt- 
edly represents an in^rovsment in transportation results, providing 
for savings in labor and money. 

Thus shipping plans should strive for a systematic reduction 
in the. mean distance traveled by goods, primarily by eliminating 
irrational shipments * 

2. Index of fluctuation of shipments in time. 

3* Index of inequality of shipments in direction. 

4. Index of range of seasonal variations. 

5* The following indexes exist in railroad transportation: 

(a) Average load weight intons per car or per car axle, 
taken statically. 

(b) Average number of people per car axle in passenger 
cars, taken dynamically. This index will be discussed in more de- 
tail iinder operational statistics (in the statistics on the number 
and operation of rolling stock). 
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6. The following index is recognized in automotive trans- 
port: The coefficient of utilization of load or \/olume capacity 
of rolling stock, 

7* In inland shipping the following index is used; The co- 
efficient of utilization of loading capacity per unit of floating 
stock. 

The significance of the qualitative characteristics men- 
tioned under 2,^ 3., 4*^ and 5* above will be discussed in more de- 
tail in the various sections on shipping statistics and rolling- 
stock-operation statistics. 

It follows from the foregoing that shipping statistics have 
an exceptionally small number of derived numerical characteristics 
whose sole purpose is to characterize shipping activities qualita- 
tively, Some derived numerical characteristics used for this pur- 
pose are used simultaneously to characterize the operation of the 
roiling stockj and are the subject of operational statistics, 

F, THE STRUCTURE OF SHIPPING 

1, Grouping Shipping According to Structural Features 

Section B above ^ "The divisions of shipping statistics con- 
tained a discussion of factors which made it desirable to treat sep- 
arately the shipment of passengers and freight. These are separate 
groups^ hotaogeneous from a certain point of view, which at the same 
time cannot only be described quanitatively, but can also be char- 
acterized with the aid of units of measure and derived numerical 
characteristics used in shipping statistics. 

These two groups can, however, be grouped further according 
to various points of view (features) determined by serious require- 
ments of an operational, tariff, and financial nature. The groups 
obtained in this fashion, homogeneous with respect to the feature 
assumed, define the structuee (composition) of the two basic groins* 
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2« Direct or substitute traffic. 

By inlaiid shippings 

1. Regular^ ir-tiegular; and riparian shipments. 

Frei^it Transport 
By rails 

1. Commercial^ economic, and other shipments. 

2. Shipments in domestic communications (including urban 
cotumunications, i.e., vithin the confines of the network of a sin- 
gle okreg, or in the communications of the immediate vicinity, i.e., 
within the network of tm or more okregs), in international commu- 
nications (exports and irrports by maritime and land routes), tran- 
sit. 

3. Shipments using rail alone or combined with other means 
of transportation. 

4. Shipments of small goods, and carload lots. 

3. Type of goods transported, etc. 

6. Individual cars, groups or cars, or trains routed spe- 
cially. 

By inland shipping: 

1. Shipments by passenger-frei^t ships, barges, and rafts. 

2. River shipments downstream, upstream. 

3. Domestic shipments, exports by maritime or inland ship- 
ping, ioports by maritime or inland shipping, transit* 

4. Shipments by water alone and combined with other means 
of transportation. 

5. Shiptoents by owned floating stock, by rented floating 

stock. 

6. Shipments according to type of goods transported. 
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By automobile! 

1. Shipments In urban, line, and regional traffic. 

2. Shipments by owned rolling stock, by rented rolling 

stock* 

3 . Shipments in direct, supplementary, and substitute traffic. 

if. Shipments according to the type of goods transported. 

Considering the many approaches to the structure of shipping, 

statistical lists should illuminate the structure of shipping in 
all necessary aspects, and should characterize it sufficiently* 

The structure of shipping considered at annual intervals does 
not show excessive changes. Considerable oscillations in structure 
are found, however, depending on the season. As a result shipping 
statistics should not be limited to showing structure in overall an- 
nual figures, but should throw light on it also by quarters and 
months , 

The particular iR 5 >ortance of grouping freight shipments ac- 
cording to the type of goods transported will be discussed separ- 
ately in section 2 , below. 

2. Grouping According to the Type of Goods Transported 

The statistical list of goods transported is based on the 
tariff list of the given transport enterprise. This results from 
the fact that the statistical material available is either shipping 
invoices or special statistical records (registration cards) 
based on these invoices. 

The detailed list of goods transported runs to tens of thou- 
sands of items. Organizing the statistical lists in the statistics 
of goods arranged according to type, while retaining their individ- 
ual features, would be laborious and extremely costly, and entirely 
unnecessary for statistical purposes. Under these circumstances 
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statiBtias must strive to sln©lify the lists by putting all the 
goods transported into a relatively small ixuHflDer of groups, or 
into a so-called classification. 

Such a systeraatization of the goods transported encounters 
difficulties, hut the classification of goods is of basic irt^or- 
tance both for general economical statistics of shipping and for the 
transportation enterprise, but from different points. of view. 

General economical statistics on shipping attaches impor- 
tance to the follo'W’ingt 

1, The individual groups of goods should contain Items re- 
lated economically, such as products of mineral, agricultural, or 
forest origin, those produced by individual oranches of industry, 
etc. 

2. The nomenclature used in the statistics of various means 
of transportation should be uniform and agree wherever possible 
with the nomenclature used in the other branches of the national 
economy. 

The classification of goods for transportation entexT>rises 
has a different type of importance. A distinction should be raaae 
here between the operational and the tariff points of view. 

For operational purposes the classification of goods should 
provide inforiaation primarily on the number of rolling stock and 
loading eguipment and the type of equipment necessary for shipping. 

In this connection the classification should follow a system such 
that the following goods be included in the statistical groups: 

1. Those which are carried in equipment of the same type 
or even of the same capacity. 

2. ThoBc which are transported in the same months or seasons. 
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Shipping goods in equipment of the same type requires a dif- 
ferent number of equipment units depending on whether the goods 
are loaded in the same months or seasons or at different times* 

A classification limited to a relatively small number of 
groups of goods, listed according to the above criteria, will there- 
fore best meet operational needs. 

For tariff purposes, on the other hand, goods classification 
should be laore highly differentiated, while the following goods 
should be included in the same statistical, groups: 

1. Goods related as to type. 

2. Goods of similar economic importance. 

3* Goods whose unit shipping cost is equal or nearly so. 

In view of the differences between operational and tariff 
requirements, the classification of gDOds shipped should oe worked 
out separately for each of these two purposes, taking nnto account 
the above principles of grouping. 

At the present time, statistics by type of goods transported 
on the P!<P include 26l items contained in 6l groups. This system 
corresponds primarily to tariff requirements. 

Consideration Is being given in other branches of transpor'* 
tation to the adoptation of the railroad system of nomenclature, or 
a similar one, with certain simplifications adapted to the needs and 
peculiarities of the various means of transportation ♦ 

G. IMSVMNEBS IK SHIPPING 
1. Fluctuation of Shipping in Time 

Various factors affect the voluias of shipping at different 
seasons of the year. Some of these factors operate over a long pe- 
riod or periodically, causing long-range or seasonal changes in 
shipping. The effects of other factors are limited to shorter time 
periods; these include, for exan^le, accidents hindering the ful- 
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fillroent of certain shipping goals, atmospheric factors, etc, Clian- 
ges in the volusie of shipping resulting from these various factors 
are frequently cimilative, causing either so-called shipping peaks 
or breakdowns. Both cause difficulties for transportation and are 
highly undesirable if the rhythmic nature of shipping is to be main- 
tained. An understanding and a description of these changes, which 
Biake up the fluctuations in shipping, are therefore of fundamental 
irrg>ortance for transport. 

The degree of fluctuation in shipping is expressed by the in- 
dex of loading fluctuations and the index of fluctuation in runs. 
Ihese indexes show the relation existing between the volume loaded 
or the number of runs in a given month and the mean monthly value 
throughout the year. 

The indexes of shipping fluctuations can be derived only 
when the volume of loadings or the annual numberof xnans are already 
known, making it possible to calculate the monthly mean. Throu^- 
out the year, on the other hand, these iridexes can be calculated 
only approximately , by coni)aring the loadings or runs coii5)leted in 
the given month with the planned monthly mean loading or xnin. 

The transport enterprises are particularly interested in the 
value of the index during the months of peak shipping volume. The 
degree to which shipping in the pe^ period may differ from the 
monthly mean for the same year is illustrated, for exai^le, by the 
value of the Index of fluctuation derived for normal-gauge PKP rail 
shipments during the peak autumn months (October and Hoveniber)j 
since the war the value of this index has varied for all freight 
shipments between 1.22 and 1.25, "'^or coimaercial freight shipments 
between i.l6 and 1,28. 

In view of the phenomenon of shipping fluctuation In time it 
is wrong to take a passive stand, relying on the use of material 
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resources^ en^loyment^ etc^ for shipping vhich is variable and ir- 
regular in volume. On the contrary a responsible approach to plan- 
ning shipments j) particularly from the point of view of the users of 
transportation, should strive energetically to even out fluctua- 
tions in shipping throughout the year. Obviously this cannot re- 
sult in the coap'lete elimination of fluctuations. On the other 
hand the degree of these fluctuations and the periods (months) of 
increased shixsping volume should be planned in terms of the develop- 
ment and requirements of the economic life of the country, and of 
the conditions for rational operation of the means of transportation. 

A much more even allotment of shipping to individual days of 
the month can be achieved by a broader use of loading work on days 
otherwise unoccupied with work, by more careful preparation and ful- 
fillment of -operational shipping plans, etc. 

2 * Long-Range Trends and Seasonal Oscillations 

More careful examination of the data contained in dynamic 
records over a pa:*iOu. of several years, referring to shipping, will 
make it x>ossible to reveal certain general developmental tendencies 
acting over a period of several years, as well as trends which 
change within a single year, according to a rhythm harmonizing with 
the periodic climatic cycle. 

Trends observed in dynamic records and referring to develop- 
mental tendencies lasting over several years can be Included in tiie 
group of long-range trends, while variations within a single 12- 
month period, connected with annual cyclical factors, are grouped as 
seasonal trends. Ten-day variations througpiout the month, and daily 
oscillations within the week, are similar in nature to seasonal 
trends. Both basic types of trends will be discussed separately 
below. 
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Long-Katifse Treads* In countries with a socialist economic 
system, vhich is distinguished among other things by planned eco^n - 
omy and expanded socialist production, the total volume of indxis- 
trial and agricultural output, and thus also the volume of loadings 
and number of runs, rise systematically year by year, thus showing 
a long=-rauge, unidirectional trend, increasing without cease. In 
countries with a capitalist economic system, on the other hand, the 
corresponding long-range trends show a variable picture amending on 
the economic situation. 

Dynamic series worked out according to months, and present- 
ing the development of shipping over a given long-range period, 
show not only annual changes in the intensity of these phenomena 
but seasonal variations as well. There are numerous methods of iso- 
lating from dynamic series a special and clear pict\ire of long-range 
trends. Tiie isost iri^ortant of these methods for shipping phenomena 
are the graphic method and the niethod of the sliding mean. 

In the graphic method, the values relating to the volume of 
loading and the number of runs coitpleted In a long-range period are 
transferred to a graph, showing annual and seasonal variations in 
such a manner as to ohgain a strai^t line or a strai^t curve with 
the direction of the trend shown clearly. This method is not suf- 
ficiently objective, and the trend lines may ignore variations of 
substantial significance. 

The method of the sliding mean consists in calculating the 
arithtoetic means of a number of series containing a certain number 
of ej^ressions of the dynamic series* These series are obtained in 
such a manner that the first includes the initial esqjresslons of 
the dynamicpserles, leaving out the first eacpression of the first 
series and including the ^reasion directly foUcjfwing the first 
series. In a similar manner asore series are set up so long as they 
can be formed from a c<«istant nuuitoer of exp2?es8ions . The aritiimetic 
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mm calculated for each serlea defines the value vhlch relate 
to the median year or month of the given series. The new dynamic 
series, in ^ich the previous values are replaced hy the mean val- 
ues calculated in this manner, graphically presents a very smooth 
curve freed from large annual or seasonal variations, and thus 
represents more clearly the general trend in the given time period. 

This method, however, does not make possible the calculation 
of mean values for the last several expressions of the series; this 

constitutes its taost serious fault. 

Figure 1 , based on the Wiadomosei Btatystyczn e Qlovnego Ura^u 
Statystycanego (Statistical Information of the Main Statistical Of- 
fice], Ho 7 - 8 , 1950, processed according to this method, shows the 
191^6-1950 developmental tendencies in ?KP passenger shipments. 


Figure 1 . Indexes of Passenger Travel on tNrPKP (^37 « 
100 ). ki Passengers carried; Bt 12 -month sliding mean of A; 

Cl Passeng^-kiloaeters; Di la-aionth sliding mean of Index S. 

long-range trends caleulated by one of the above methods 

show that rail and autoa»tive shipments, ea^ressed in of pas 

aengers and tons of frel^t, have shown in Poland since the war a 
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trend toward more rapid increase than the corresponding nuniber of 
runs. 03 iis phenomenon, in regard to frei^t shipments, can be eval- 
uated as indicating a systematic reduction in the mean distance tra- 
veled per ton of freight. In relation to passenger shipments this 
tendency should he associated primarily with the more rapid in- 
crease in shipments in suburban traffic than in long-range traffic. 

Seasonal Oscillations 

Seasonal oscillations In the intensity of shipping are con- 
nected in Poland principally with the periodic climatic cycle dur- 
ing the year. The volume of seasonal variations is determined 
usuallyhy calculating the deviations in mean raonthly values over a 
long poriod of time from the overall monthly mean for that entire 
time period. These deviations can also be represented in percents 
of the overall rtxsnthly mean. The following table is an exao^leof 
this. 

Commercial Freight Shipment on Normal-Gauge PKP Lines between 19^7 
and 1950 (loadiiags in Millions of Tons in Individual Months Ac- 
cording to Wladotnosci Statystyczne Glownego Urzedu Statystycsnegg) 

Devi- 


Month 

19^7 

19H8 

Tfr 


1950 

Total 

Mean 

Devi- 

ation 

etion 

ttt 

lij 

ifr 


vrr 

wr 

January 

k,6 

6.6 

7.5 

9.4 

28.1 

7.0 

- 2.1 

-23.1 

February 

3.5 

6.3 

T.l 

9.7 

26.6 

6.6 

-2.5 

-27.5 

March 

4.6 

7.4 

9.0 

12.2 

33‘2 

8.3 

- 0.8 

- 8.8 

^ril 

5.2 

7.8 

9.7 

10.9 

33.6 

8.4 

-0.7 

-7.7 

May 

6.3 

7.0 

9.7 

11.4 

34.4 

8.6 

-0.5 


June 

6.3 

7.9 

10.0 

11.6 

35.8 

8.9 

- 0.2 

- 2.2 

July 

T.O 

8.4 

10,5 

11.6 

37.5 

9.4 

4<>.3 

+3.3 

August 

6*6 

8.7 

10.8 

12.3 

38.4 

9.6 

+0.5 

+ 5*5 

Septenoiber 

T.l 

9.1 

11.2 

12.2 

39-6 

9.9 

+ 0.0 

+ 8.8 


[ continued] 
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[ Table ^ continued] 


[1] 

[2] 

[3] 

[4] 

[ 5 ] 

[6] 

[ 7 ] 

C8] 

[93 

October 

7.2 

10.3 

13.0 

13^9 

44.4 

U.l 

+2.0 

+22 

November 

8.1 

10.4 

13.0 

15.1 

46.6 

11.6 

+ 2.5 

+ 27.5 

December 

7.6 

8.5 

11.1 

11.7 

38.9 

9.7 

+ 0.6 

+ 6.6 


The overall monthly mean for the four-year equals 

9,100,000 tons* 


The arithmetic means for the months of a long-range period 
obtained in this manner represent ti'pical monthly values, provided 
the intensity of shipping in the given period does not exhibit a 
sharply rising or falling long-range trend. The average deviations 
calculated show seasonal variations characteristic for the phenom- 
enoTi being investigated. The average deviations given, expressed 
in percents of the overall monthly mean, may be used as an aid not 
onl^? tor analysis of seasonal variations but also for the require- 
ments of planning freiglit shipping. 

Of still greater value for planning purposes are siiailai' 
tables 01 riKJnthly values conrailed for passenger transport. 

3jl . Inequalities in Directions of Sliipping 

The section entitled “Plow of Passengers and Freight" (Chap- 
ter II, Section I) contains a discussion of the different intensi- 
ties of the two streams of traffic developing in opposite direc- 
tions along the same line. Inequalities in intaasity my extend to 
all shipments or to only one type. This phenomenon, defined also 
as inequality in directions of shipping, has a negative effect on 
the operation of transport ente?^prises, causing unproductive taavel 
of en^ty units, increases in operating costs, etc. 

The degree of inequality in shipping directions is defined 
by the index of Inequality of eii^pty and loaded shljmients. This 


I 
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index is the reXetiou between the number of tons of frei^t car- 
ried during the report period in theen^ty direction and the number 
of tons carried In the same period in. the loaded direction ^ The 
value of the index is usually less than unity. 

The phenomenon of inequality in directions of shipments is 
the result primarily of unequal disposition of the creative forces 
of the country and thus of the related processes of transporting 
finished products. This inequality cannot he entirely eliminated, 
but the degree of inequality must be controlled by the plan with 
the intention of Iteeping the value of this index as close as pos- 
sible to unity. 

H. IRRATIOm SHIPPING 

Irrational shipping is that which causes unnecessary or ex- 
cessively long runs, or which coo^licates the work of exploitation 
without simultaneously increasing the runs. Irrational shipping 
includes particularly: 

1. Shipments in opposite directions, overt or concealed. 
Overt shipments are those of the same goods in opposite directions 
along the same segment of line. Concealed shipments are those 
which are sent in opposite directions along different lines. 

2. Shipments associated with the improper confluence or in* 
terseetion of the flow of the same goods, i.e., those resulting in 
excessively long runs. An exaicple is the shipment of the same steel 
products from Scarzysko Kamierma through Kbiuszki to Lodz, and from 
Katowice through Koluazki to Warsaw, instead of sending them from 
Skarzysko Kamienne to Warsaw and from Katowice to Lodz. 

3. Unnecessarily long shipments, from a reraote Source of 
goods, despite the fact that the destination of the goods could be 
si;®plied with the same goods from sources loaated nearer. 
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4. Rail shipments not made hy routed trdin^s^ althou^ the 
possibilities for this exist. 

5 . Shipments for which an incorrect means of transportation 
is selected, althou^ it is possible to use a rmDre suitable means. 
m exan^ile is the use of rail instead of truck to ship goods to 
neighboring localities. 

6 . Double shipmsHt, iu which the same product is shipped 
two or more times as a result of poor orgauizatlon of distribution, 
incorrect location of warehouses, etc. 

The elimination of irrational shipments will reduce the ex- 
penditures of the national economy for shipping goods, while lor 
the transport enterprises it is equivalent to releasing consider- 
able shipping reserves. The solution of this problem depends on 
the proper plan-ning of shipments by the users of transportation, 
and on proper responses from the transportation enterprises with 
whom the other branches of the national economy and the state su- 

pezrisosry organs arc to col3.aborawe* 

The tasks of shipping statistics thus include the prepata 
tion of statistical lists such as to reveal irrational shipments. 
This worh includes above all lists showing the directions tahen by 
Shipments . 

I. FLOW OP PiSSSBSJQH® A® PREICB® 

individual eoonomio regions of the country (industrial, 

agricultural, forest), and among individual wojewodstvos and pow- 
iats, there is a lively exchange of goods, consisting in the ejqport 
of goods produced in the area in excess of local needs and the im- 
portation of goods not producoi locally. Shipments of goods be- 
tween regions are usuaUy considerably larger than internal ship- 
ments, i.e., those which begin and end in the same region. 
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®ie exchange of goods araong regions or within a region is 
associated with the flow of goods making up the so-called freight 
stream* The intensity of this stream is caressed in tons of 
freight carried per unit time (during a year, quarter, month, day) 
in a given direction throu^ a given point, station, port, seg- 
ment, line, etc. 

©le frei^.t stream may be expressed either separately or com- 
bined, i.e., for a single type of freight or for all goods carried. 

The intensity of freight stream at a given point on a seg- 
ment or line usually differs depending on the direction taken. The 
direction with a greater quantity of freight, in general or of a 
given type, is called the loaded direction, and the opposite direc- 
tion is the ecpty direction. In considering the stream of frei^t 
from the point of view of the rolling stockused one may observe ca- 
ses in which the loaded direction for a freight car of one tjpe is 
the eo^ty direction for other t^pes of cars. 

There are several statistical and graphic methods of present- 
ing freight streams. The more important statistical methods in- 
clude the following: 

1. Determination of frei^t flow in terms of the index of 
intensity of goods shipment per kilometer of Individual segments, 
lines, etc. 

2, Determination of the volume of goods turnover at hub 
and transloading points. 

3* Correlation tables showing the flow of freight as an ex- 
pression of the shipping connections among individual stations, 
porta, segments, areas, etc. The siii|>lest method of compiling a 
ccarelation table is in a checkerboard, in which the "subject" of 
the table (i.e., "from") is the stations, lines, regions, etc, of 
origin of the goods, and the "predicate" (i.e., "to") is the sta- 

lines, etc, to which the goods were sent. 
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These correlation tables are at the same time a basic tool 
for revealing irrational shipments. 

An example of a correlation table is the fragment presented 
below of a so-called interdivisional and interdirectional exchange 
list (Table k)^ Lists of this type are set up by the PKP separ- 
ately for each type of goods carried. If it is shown by the lists 
that freight shipments of a given type were during the same time 
period shipped in opposite directions, such as from the Rzeszow RMO 
to the Lublin RMO and simultaneously from the Lublin RMO to the 
Rzeszow RMO, these shipments should be considered basically irra- 
tional. They can sometimes be justified by peculiar conditions, 
such as the need to transport in opposite directions goods of the 
same type but of different ctualities, suitable for different con- 
crete needs. 

Table k 

Name of Goods 

List of Interdivisional and Interdirectional Exchange for (Month 
and year) 

[Items appearing in vertical [Items appearing in horizontal 
columns ] headings; ] 

Station RMO and DOKP 


Number 

of Origin 


11 

RMO Warsaw-West 

Loadings, in tons 

12 

RMO Warsaw-Praga 

Loadings, in carloadi 

13 

RMO Siedlce 

DOKP Warsaw 

1 

DOKP Warsaw 

RMO Warsaw West 

21 

RMO Lublin 

RMO Warsaw Prage 

22 

RMO Kielce 

RMO Siedlce 

2 

DOKP Lublin 

DOKP Lublin 

31 

RMO Krakow 

RMO Lublin 

32 

RMO Rzeszow 

RMO Kieloe 

[continued] 
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[Table 4, continued] 


33 

RMO Nowy Sacz 

DOKP Krakow 

3 

DOKP Krakow 

RMO Krakow 

4l 

RMO Katowice 

RMO Hzeszow 

42 

RMO Gliwice 

RMO Now?/ Sacz 

43 

RMO Opole 

DOKP Katcyvrice 

44 

RMO Rybnik 

RMO Katowice 

45 

RMO Tarnowskie Gory 

RMO Gliwice 

46 

RMO Bielsko 

RMO Opole 

47 

RMO Sosnowiec 

RMO Rybnik 

4 

DOKP Katowice 

RMO Tarnowskie Gory 


etc. 

RMO Bielsko 



RMO Sosnowiec 


DOKP Lodz 

RMO Lodz Kaliska 
RMO Czestoeho¥a 
RMO Ostrov Wlkp. 

etc. 

The flow of passengers is the term used for the number of 
passengers carried during a unit time in a given direction through 
a given pointy segment, line, etc. The statistical determination 
of the flow of passengers makes us© of several methods, including: 

1. The index of intensity of passenger shipping per kilo- 
meter of individual segments, lines, etc. 

2. The index of traffic frequency, the value of which is 
calculated by dividing the number of train-kilometers (car-kilo- 
meters, ship -kilometers) run over a given segment during a given 
time period by the length of the operating segment. After this 
index has been obtained the mean number of persons using the traf- 
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fic uaits, i.e., passenger trains, toes, ships, ete, should be 
caleuXated. 

3. The total nusiber of passengers in hub points (transfer 
points). 

The flow of freight is usually presented graphically in the 
form of one or more dotted lines (bands) on a schematie map placed 
on both sides of the shipping line. The -width of the band corre- 
sponds to the intensity of frei#t flow on the scale adopted for 
the particular ease, and the color used denotes the type of goods 
transported. The flow of ea^ty frei^t units is shown the same way. 
The position of the band with respect to the shipping line follows 
the customary traffic direction (ri^t-hand traffic). 

In this Bianner the flow of passengers may also be presented, 
with colors being used to show the structure of passenger shipping. 

Periodically prepared numerical and graphic lists of the flow 
of loaded and empty rolling-stock units are very useful for the op- 
eration of a transpoarbation enterprise, making It possible to; 

1. Show the degree -bo which the given sector is utilized 
for shipping. In this connection it must be kept in mind that "bhe 
volume of freight flow within the given segment is made up of: 

(a) Shipments which are part ofiocal Shipping, i.e., 
which begin and end -within the given segment^ 

(b) Shipments which originate as loeal shipping but go 
beyond the given segment i 

(c) Shipments originating in other segaents with a 
destination within the given segment! 

(d) Transit shipments passing through the gi-ven segment. 

2. Determine what goods and in tot qtusmtities are carried 
along the given sdgment, and Mfhloh is the loaded and whiah the 
empty direeticm for thaae goods. 
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3* Picture the origiasand the destinations (segments) for 
this floiw of freight. 

Carry out a systematic analysis of shipping operations 
over the individual segments. 

5 . Eliminate irrational frei^t shipments and en^ty roiling 

stock. 

J. THE TRANSPORT BALANCE SHEET 

The transport balance sheet is an analytical list whose pur- 
pose is to determine whether the given economic region (a territor- 
ial complex, wojewodztwo, powiat, or locality), as a result of the 
shipping done during the report period, shows a surplus of iiaports 
or ejqports with respect to a given type of goods, and the size of 
the surplus. 

The transport halance sheet is calculated as the algebraic 
difference (balance) between the volume of a given type of goods 
dispatched and the volume of the same type of goods received dur- 
ing the report period (usually a year). If goods dispatched (i.e., 
exports) are in the majority the transport balance sheet is con- 
sidered positive, and the export surplus is marked plus. If goods 
received (i.e., is^jorts) are in the majority the balance is nega- 
tive, and the is^ort surplus is marked minus. When arrivals and 
dispatches are e^Aal, or when both are lacking entirely, the bal- 
ance is called zero. 

The lists making up the transport balance sheet should take 
account of imports and cohorts by all individual means of trans- 
portation used in the given case. 

An exaiqple of the tabular form of calculating a transport 
balance sheet is the following form (Table 5)t 
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Dis»atches ( 1.000 tons) Arrivals (1,000 tons) . _ Transport 

" intSriial Bs^orts Internal I^orts Balance 

Total Shipments (1-2) Total SfaipmenM 

1 2 3 ^ 5 o 7 


Total 4,850 2,000 2,850 5,650 2,000 3>650 -8OO 

The plans for transport balances are compiled according to 
similar forms with the necessary changes. They constitute a start- 
ing point for the proper planning of shipments. 

The economic statistics of shipments has the greatest inter- 
est in transport balance sheets. They are used as an aid for plan- 
ning goods distribution, for planning the location of industr;^^ etc. 

The transport balance sheets are also important for trans- 
portation, particularly for economic justification of the construc- 
tion of new railroad lines and roads, or of the rebuilding (es^an- 
sion, improvement) of existing cosmainicatlons lines. 

K. THE SHARE OF INDIVIDUAL MEANS OF TRANSPORTATION IN SHIPPING 

Table 6 contains statistical data, expressed as percents, on 
shipping and n.ms coa^leted by individual means of public transpor- 
tation in 1948 and 1949* 

The percentage share in the shipment of passengers and 
freight does not coincide exactly with the percentage share of the 
number of runs c<wleted. This is to be ascribed to the differen- 
ces in the wean distance traveled per passenger or per tcm of freight 
by individiial means of transportation. This explains why, for ex- 
aa^Le, the percentage share of truck transport in freight runs com- 
pleted rose considerably less rapidly than the quantity transported, 
and why the nuatoer of passenger runs even fell percentagewise idiile 
the auffiber of passengers carried increased. 
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fat)le 6 

goods Carried IFrel^t Runs 

Meaas of Transportation 12S ii-i 


PKP (norraal-gauge and corn- 
ranter) s 

96,751 

94.053 

98.827 

98.510 

Pntlic automotive transport 
(PKS, etc) 

2.770 

5.59*^ 

0.385 

0.434 

Inland shipping 

0.472 

0.346 

0.786 

l.oo4 

Air transport 

0.007 

0.007 

0.002 

0.002 

Total 

100.000 

100.000 

100.000 

100.000 


No of Passen- 



Means of Transportation 

gers Carried 

Passengei'' Kiuis 

194a 

-m 


1949 

PKP (normal-gauge and com- 
muter) 

89.442 

87.643 

92.966 

93.489 

Public autoiQotive transport 
(PKS, etc) 

10.427 

12.210 

6.806 

6.281 

Inland shipping 

0.114 

0.132 

0.123 

0.134 

Air transport 

0.017 

0.015 

0.105 

0.096 

Total 

100.000 

100.000 

100.000 

100.000 


L. STATISTICAL COMPILATIONS 

The principle, mentioned in the General Remarks, of the pri- 
ority of the plan over statistics, must be observed particularly 
strictly with regard to the shipping plan sad statistics. 

The shipping plan is of exceptional significance from the 
point of view of both the transportation enterprise and the na- 
tional economy. The shipping plan is, on the one hand, an economic 
basis and starting point for all other detailed plans of the trans- 
portation enterprlsej on the other hand this plan must provide for 
fuU satisfaction of the shipping regulremants of the enttfse na- 
tional eeooonw in production, distribution, etc. 

The strict dependence of the shipping plan on elemants ori- 
ginating in the plan for production, distribution, etc, means that 
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tlie method, of coj^lling the shipping plan is not yet stabilised, but 
is rather being ia©roved year by year. Under these eonditions it 
is it^osfiiible to determine in a fixed manner Tihat tables are to be 
processed statistically, and ho. ’This also escplains the fact that, 
in regard to some matters merely discussed, the forms for statis- 
tical lists used in calculation are presented in the text, and the 
need for setting up lists of this type is emphasized. 

The indexes to ‘^^ich these eoa^ilations of operational ship- 
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III> BTMIISTICS OH MB mjMBIIR MD QPSRATION OF ROLLIMG SO^OCK 

A. 

Statistics on th© nuaiber and operation of rolling stock are 
a basic part of operational statistics. The term "operation”, in 
the strict sense of the word, means the utilization and mainten- 
ance of the material-technical resources of an enterprise in ac- 
cordance with requirements. 

Operational statistics in the broader sense refers also to 
statistics on en^loyment and wages, as well as to materials sta- 
tistics, all of which are discussed in separate chapters. 

This chapter is devoted to a discussion only of the utili-* 
sation of rolling stock, specifically locomotives, cars, buses, 
tugboats, barges, etc. 

The uninterrupted and accident-free operation of shipping 
and the fulfillment of the tasks associated with it in the most ef- 
fective possible manner require organization of the transport en- 
terprises such as to provide for strict collaboration of all ser- 
vices and all workers in the transportation enterprise, and the 
most effective utilization of all available material-technical re- 
sources. The results of the organizational efforts are reflected 
both in the productivity of the irolling stock and in labor produc- 
tivity. This latter element, however, corr^rises another branch of 
statistics, the statistics of en^loyment and wages. 

Statistics on the number of rolling stock must use special 
methods since rolling stock, which is the principal tool of trans- 
portation work, is coB^osed of a large number of various types of 
units, which are in constant movement. A knowledge of the number 
of units is not sufficient to depict operational results; this re- 
qdljres data on the number of available rolling stock, its condi- 
tion, composition, and location at all times. 
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In order to obtaia couplet© material on the operation of 
rolling stock statistical obseK*vations must be made during opera- 
tions, i.e*, at the piJint of operation of the rolling stock and as 
the work progressss. These data are registered on specified forms 
according to obligatory instructions and service regulations. 

In order to describe the results of its investigations the 
statistics of the number and operation of roiling stock has had to 
develop and apply a very large number of units of measure and de- 
rived numerical characteristics. The units of measure used iachtde: 

1. Single units, consisting of natural units (such as the 
number of locomotives, cars, buses, trucks, barges, etc), units of 
vei^t, measure, and time (such as kilometers, meters, tons, months, 
days, hours, etc), and units of certain functions (such as the num- 
ber of freight cars loaded, the niaaber of cars received loaded 
from other lines, etc). 

2. Con^lex units, used principally for quantitative descrip- 
tion? 

(a) Of time, during 'irtaich the rolling stock or a part 
of it was working or in a certain state (such as car-days, barge- 
days, locfomotive-hours, train-hours, etc). 

(b) Of the operation of the rolling stock, in the form 
of so-called runs. Run units, used by the statistics of rolling- 
stock operation, are primarily intended to describe, quantitatively, 
in kilometer units s 

(i) Rolling-stock traffic, specifically the nm^er 
of kilometers run by the rolling stock or a portion of it. Itois in- 
cludes units such as train-kilometers, locomotive-kilometers, car- 
kilometers, car-axle-kilometera KM-kilometers, etc. 

(ii) Iftiipping operation of the rolling stock, as- 
sociated with the mov^sient of tbe weij^t both of the load carried 
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and of the equipment itself. This unit appears only in statistics 
on the operation of railroad rolling stock, as ’’gross ton -kilometers*’. 

(ili) The effect of traffic or shipping operations. 
This group of units Includes ton-kilometers and passenger-kilome- 
ters, out only net ton-kilometers in the statistics of railroad 
rolling-stock operation. 

3 . Mean units, which are essentially averages, are used as 
units for describing the degree of utilizction or the quality of 
operation of rolling stock (such as the average load weight in tons 
per frei^t car or frei^t-car axle, the average number of people 
per passenger -car axle or per bus, the average nxn per functioning 
locmotive per hour, etc). 

The derived numerical characteristics used are averages 
(tAeans) aiiKi indexes of structure and intensity* the latter appear 
most frequently in the form of so-called coefficients. 

Both units of measure and derived numerical characteristics 
together form logically connected and sometimes very extensive sys- 
tems. These systems have, or should have, the following features; 

1. Tlie individual units of measure should define, in sim- 
ple fashions 

(a) The number, composition and condition of rolling 
stock at a given moment or over the report period; 

(b) The quantity and quality of rolling-stock opera- 
tion during the report period. 

2. The derived numerical characteristics should evaluate 
the condition or the results achieved. They are control figures 
of plan fulfillment and a key to analysis. 

Because of their technical and operational differences, and 
because of the method of operation resulting from different tasks, 
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individual ine^ of transportation make use of special systems of 
derived numerical cbaracteristics and units of measure. 

The different staructures of these systems have been influ- 
enced also hy the historical development of the individual means of 
transportation. The younger means of transportation^ such as auto- 
motive, have very consistent systems, but they are as yet incom- 
plete with respect to methods and practice. 

The older me^ans of transportation have fuller systems whose 
structures are filled out. The system used by the railroads, for 
instance, numbers around 500 units of measure and derived numerical 
characteristics. The systems of these older means of transporta- 
tion, which are the result of a certain accumulation of units of 
measure and derived numerical characteristics throughout time, re- 
quire more detailed connection of iiadividual elements into a single, 
carefully thought out whole. 

B. STATISTICS ON THE TOIBSK MD OPSIATIOH OF RAIIIIOAD ROLLING 
STOCK 

1. Statistical Material 

The vehicles coniprislng the railroad rolling stock are divi- 
ded into the following basic groups; 

1. Freight cars. 

a. Passenger cars and rail motor cars. 

3* Steam, electric, and internal-combustion locomotives. 

Thie breakdown refers simultaneously to statistics on the 
number and operation of railroad rolling stock. 

Another special part of this statistics is made up of trains, 
^ich are the organizational traffic unit assuring vehicles the ne-^ 
cessary technical conditions for performing shipping <^eratiQns. 

Collected statistical material includes; 
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1. Data on the nuaiber of looomotives, cars^ and 

passenger and rail motor cars. 

2. Data on the operation of rolling stock, particularly in 
regard to frei^t carsj 

(a) The numiber of cars loaded and unloaded. 

(h) The number of cars received from neighboring areas 
and from foreign rail systems, as well as the number of cars handed 
over to them. 

3. Data on runs: 

(a) Train runs expressed in train«kilometers and train- 

hours. 

(b) Locomotive runs in train traffic and in other traf- 
fic, expressed in locomotive -kilometers and locomotive -hours. 

(c) Car runs, expressed in car -kilometers and axle- 

kilometers . 

(d) Runs of gross train weight and net load weight, cal- 
culated in ton -kilometers. 

Data on the number and operation of freight cars are regis- 
tered by the stations; on the number of locomotives by the locomo- 
tive shops; and on the number of passenger cars by the car shops 
(locomotive shops). 

The railroad rolling stock is registered both according to 
certain data (l.e., according to size as of a given moment) and for 
a given period (i.e., according to the size of Interval which may 
be a day, month, quarter, or year). 

The method of registration for a given period is used either 
in a direct form (such as the sum of car-days or train-hours in a 
given time period) or in the form of averages derived from, the num- 
bers registered according to a series of data in a given time pe- 
riod. 
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jBicainple. The number of freight cars for a given month is 
ealculated as the average of the number determined as of the final 
hour of each day during the given month. 

Bata on the condos ition, -weight, and travel of trains, and 
on rolling-stock runs, are registered by the train engineers, who 
make reports on train trips, on cars belonging to the trains, and 
on the operation of locomotives. 

Reportsof locomotive operation are used by the okreg direc- 
torates as basic material for calculating the runs of trains, ears, 
car axles, the weight of trains and of loads carried, the travel 
time and down-time of trains, and other data dealing -with the tra- 
vel of locomotives and the composition and operation of trains. 

Statistical material is collected according to okreg direc- 
torates for individual calendar months, and should include the work 
done on all lines of the given okreg directorate. 

A knowledge of the length of the operational line or net- 
work in the okreg is necessary for a calculation of certain coef- 
ficients (such as the intensity of traffic, es^ressed in the number 
of train-kilometers, axle-kilometers, gross ton-kilometers per day 
per kilometer of operationally functioning line within the direc- 
torate okreg). 

For this purpose -the directorates break the lines down into 
segments the length and number of whieh depend on technical condi- 
tions and traffic intensity* 

At the conpletion of the report month the directorate pre- 
pares the following separate r^orts for single-track, dorable- 
track, and multi -track lines r 

1* Reports on all segments in the okreg, both active and 
inactive, showing their length In kilometersi in these reports the 
length of segments bordering with nei^boring directorates in at» 
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tributed for purposes of statistics on rolling- stock operation, to 
the end stations, and not to the border points lying beyond these 
stations • 

2* Reports on segments closed to traffic, including the 
date of closure and of reopening, and the length of the segments. 

5?hese data are used to derive the average daily operational 
length of functioning lines in the directorate okreg, using the 


following formula: 

D a ^ ~ ^ ^ 3^3 

n 


where D *= the average daily length of functioning lines, calculated 
separately for single-track, double-track, and multi- track segments ; 

A = the total length of all segments of a given type (i.e., 
single-, double-, and multi-track) in the okreg, functionin g and 
not functioning; 

3 «= the total length of non-functioning segments throughout 
the month (single-, double-, and amlti -track segments); 

Cl, Cg, = the length of segments or portions temporarily 
closed to traffic (for single-, double-, and multi -track lines); 

ni, n 2 , « the number of days during which these segiaents 

or portions were temporarily closed to traffic; 

n ss the number of days in the report month. 

The total average daily operational length of all function- 
ing railaroad lines in the okreg will e^al the sum of the average 
daily operational lines of the functioning single-track, double- 
track, and multi-track lines. These data are given in integral 
nuii&>ers. 

2. Freli^t Cars 

Types of Freight Gars 

The freight cars of the PKP are divided into the following 
seven types: ^ 
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1. Closed ears (symbol K). 

2. Open cars with sides higher than 50 centimeters, so- 
called "coal cars" (symbol W), 

3* Open cars ifith no sides or sides no higher than 50 cen- 
timeters, so-called "platform cars" (symbol P). 

4. Gars sontainiag reservoirs for carrying liquids, gases, 
etc, so-called ‘"tank cars" (syi^ol R). 

5. Special cars (syiabol S). 

6. Service cars, intended primarily for transporting mass 
goods for the service needs of the railroad system (symbol X, plus 
k, w, or p). 

7* Service cars vith no series denotation, but with inscrip- 
tions indicating the purpose of the car (first-aid, sanitary, snow 
plows, etc)» Ivhen stopped at a station a car of this type is 
counted as not in traffic. 

Cars with four and more axles are denoted by double capital 
letters (K3C, PP, WW, etc) instead of single letters. 

Frei^t baggage cars, denoted series Ft and intended for 
train service on freight trains, and closed freight cars, when adap- 
ted for carrying passengers (so-called "towos"), are part of the 
freight rolling stock. 

Registration of the dumber of freight Cars 

Registration of the number of freight cars according to the 
requirements of rational car management is a con^licated matter, 
since freight cars are not only in constant movement but frequently 
change their status, passing from the so-called working stock of 
cars to the group of cars out of service, or back again, and from 
the stock of able cars to the group requiring repair, or disabled 
cars. 
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The highly dynamic nature of freight-car location and the 
particularly frequent and large changes in structure of this por- 
tion of railroad rolling stock means that the so-ealled inv^tos:^ 
numher of freight cars is only barely useful for car management. 

The inventory number of cars is derived from records of permanent 
resources which denote primarily features of a financial nature 
(value, degree of utilization, etc) of the property of an enterprise. 

This type of (inventory) list is made at long time inter- 
vals on special orders of the central authorities, and follows a 
special procedure. 

A sort of supplement to inventory records is the permanent 
assignment of individual freight ears to so-called home shops for 
periodic inspection and repairs. The home shops thus have an op- 
portunity to record repairs made and the state of repair of the 
ears leaving the r^air shops. This gives the records particular 
io^rtance from the point of view of operational requirements as well. 

Data on the number of freight ears which are actually at the 
disposal of a given railroad directorate on a given day or during 
a particular time period are provided by a special registration the 
purpose of which is to establish the so-called total naniber. This 
a deterslinatlen of the total number of freight cars within 
the okreg of the directorate as of the end of the report day. 

The total number includes all freight ears, both those be- 
longing and those notbeloaging to the directorate. The total num- 
ber of freight ears is divided into two groups: 

1. The number of ears out of service (W), and 

S. The number of working cars (H). 

The freight cars which for various rmaaom cannot be used 
for shipping comprise the number of cars out of service. ®ils 
consists in turn of cars: 
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1. Undergoiag and avaiting repairs, 

2. Held up at warehouses. 

3. On service traiias, 

Oa first-aid trains, 

5. For carrying passengers ("towos” csxs). 

6. Being sought (as well as those found and being held for 

use) . 

7. At the disposal of the military authorities, 

8. Placed in reserve, 

9. Leased for shippi.ng along a side line, 

10. In permanent use by other Institutions. 

11. Undergoing and awaiting disinfection. 

12. Assigned to the service group. 

13. Individual cars assigned to the exclusive use of indiv- 
idual services. 

The remaining frel^t cars used for shipping taake up the 
number of working cars (R) or the number of functioning cars. The 
number of working cars (R) is obtained by subtracting the number of 
cars out of service from the total number (R » 0 - W). 

Deteminatioh of the Total Number of Frei^t Oars 

The total number is determined the first time by listing or 
counting^ in the field, the freight cars throughout the network. 

This listing or counting of the total number is repeated when ne- 
cessary* 

The hour of receipt of cars from neighboring directorate 
okregs and from foreign railroad systems, and of the delivery of 
cars to neighboring okregs and fospeign railroads is registered by 
designated liaison stations (interdirectorate awl frontier stations) 
separately for each r^ort day. 
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The aumber of cars received oa the first report day is added 
to the original total, and from the total obtained the number of 
cars delivered during the first report day is subtracted. The dif- 
ference obtained will represent the total nuiaber of cars as of the 
final hour of the first report day of the given directorate. 

total number as of the end of each subsequent day is de- 
terrained in similar fashion, i.e., by adding the nunibsr of cars re- 
ceived d\iring the report day to the number remaining from the pre- 
vious day and subtracting the number of cars delivered during the 
report day. 

The total number of cars throughout the PKP network is deter- 
mined by adding the number of cars received from neighboring for- 
eign railroads during the first report day to the original total 
number for the entire PKP network, and by subtracting from this 
total the number of cars sent abroad during the first report day. 

The total number of cars for the entire PKP network as of 
the final hour of the given report day may also be obtained by add- 
ing the totals for the individual directorates. 

In determining the total number the directorates should 
take into account changes occurring in car inventory during the 
given report days 

1. Hewly-built domestic and foreign cars added to PKP roll- 
ing stock are included in the total of cars received. 

2 * Foreign cars removed from the PKP rolling stock, and do**» 
mestic cars written off the inventory, are added to the total of 
cars delivered. 

The Ministry of Railroads calculates the transfer of cars 
from the PKP to foreign railroad systefms and back, and makes a daily 
determination of the total number of cars, with a separate deter- 
mination of domestic and foreign cars, for the entire PKP network. 
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The total figures ootaiaed in the above manner, i.e., by cal- 
culating transfers of cars, can be said to be obtained by the bal- 
ance-sheet method. 

Independently of this the operational divisions and the sta- 
tions carry out other forms of registration of freight cars. This 
has an auxiliary and control function in relation to the basic reg- 
istration outlined above. This includes j 

1. A register of cars received and sent out, made by the 
larger stations. 

2. A register of freight cars to be sent out of the station. 

3. A list of cars taken out of service because of damage or 
because the deadline has passed for the periodic inspection. 

4. A booklet listing damaged PKP and foreign freight cars. 

5. Reports on freight-car operations, submitted by the op- 
erational divisions and containing data on the nusOcer ox opera uiug 
oars and those out of service. 

6. Wuinericai reports on freight cars out of service, sub- 
mltted by the stations separately for each cause of removal froaa 
service. 

The total number of freight cars mentioned earlier represents 
the number as of a certain date. The number of cars for a given 
monthly report period, on the other hand, Is the so-called ”aver- 
age dally number of frei^t cars during the report month”. Like the 
total number, the average daily number makes a distinction among; 

1. The total number of cars broken down into covered, coal, 
platform, tank, and special cars. 

2. Cars taken out of service (for repairs, reserve, ser- 
vice trains, atsd other purposes). 

3. The number of operating cars broken down into categories 

as In 1. above. 
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The average daily mimber Vs calculated hy dividing the sum 
of the total daily numbers for the whole raomtii for each type of oar 
by the number of calendar days in the report month. The average 
daily number of each type of car out of service is calculated the 
same way* 

As the foregoing makes clear, registration based on the to- 
tal number of cars shows the number in natural units (i.e., in cars), 
but it completely overlooks the differences in the total capacity 
of cars included in the total number. 

Operation of Freight Cars 

Each day some of the cars out of the total of operating (func- 
tioning) cars begin a new program of work, consisting in their util- 
isation for loading, which is to be followed by shipment and unload- 
ing. 

The term "car operation", for the work performed by the cars 
of a given okreg during a report day, in the sense acc^ted in 
freight-car management, means the total of cars loaded at okreg sta- 
tions plus loaded cars received from neighboring okregs and foreign 
railroads during the report day# 

The operatidn of freight cars throughout the PKP network is 
expressed in a sisdlar manner: as the sum of the nimber of cars 
loaded at all PKP stetioas plus the number of loaded ears received 
by the PKP from neighboring foreign railroad systems. 

The statement that the operation of freight cars means the 
sum of cars loaded and receive in a loaded state should be supple- 
mented by saying th^ the sum of loaded cars also defines the work 
of the given stations* 

The number of loaded cars in a given network, plus those re- 
ceived loaded from outside, gives an approximate picture of the to- 
tal volume of goods shipped in the given network. The ea% and 
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particularly the speed-, of coH^ilatioa of data on the nuaiber of 
these carSj or on the operation of freight cars, in comparison with 
the labor io\is, con^ Heated, and lengthy processing of shipping in- 
voices for this same purpose, guarantees a lasting and iii^ortant 
role in railroad statistics to this method of collecting report 
data on freight -car operation. 

By using this concept of freight-car operation to calculate 
the coefficient of car turnaround (defined below) it becon^s pos- 
sible to calculate the size of this coefficient the very day fol- 
lowing the report day. 

Data on the number of cars loaded in the given network dur- 
ing the past report day are corr^^il©^ stations in so-called 

reports on the number and operation of freight ears. Oa this basis 
similar reports are also coaipiled by the operational departments 
for the okreg directorates, and by the directorates for the M.inis- 
try of Railroads. 

Utilization of Freight Cars in Dime 

"Car turnaround” means essentially the time period which 
passes from the moment a car is presented for loading to the moment 
it is again presented for loading. 

In the time period representing car turnaround the follow- 
ing functions may be distinguished; 

1. car is presented for loading. 

2. The car is loaded. 

3. The car waits for the train to be made up. 

4 . The train is made up. 

5. The loaded car travels with the train. 

6* Tbe traia is handled at technical stations » 

7* The car is presented for unloading. 
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8. Bie ear is unloaded. Depending on the situation the oar 
may be presented for loading at the same station at which it was un- 
loaded, thus ooi!®leting the turnover; or after unloading other funC- 
tions can follow: 

9. The empty car waits for a train to be made up. 

10 . A train is made up. 

11. The empty car in the train is taken to the point of next 
loading, together with the operations at technical stations. When 
the car is next presented for loading the process starts again. 

Travelby eB®ty and loaded freight cars as part of trains is 
registered in a manner sufficient for the requirements of statis- 
tics. There are, however, no report data on the time spent in in- 
dividual functions during the time the car is waiting without a 
train. Registration of this kind for each oar separately, so-called 
numerical control, would of course he costly, but it can be done at 
stations in which not more than 200 cars are turned around each day. 

Therefore the okreg directorates control the work of larger 
stations through nonnumerlcal quantitative control. Daily the sta- 
tions denoted by the directorate submit the mean down-time per car, 
showing how many hours, on the average, the freight oars remained 
at the station on the particular day, without, however, mentioning 

the time spent in individual functions. 

The mean down-time per oar at the station, in hours for the 
particular ri^ort day. Is obtained by dividing the total down-time 
in oar-hours by one-half the total of cars arriving and departing 
during the day. The total of car-hours of down-time and the num- 
ber of cars arriving and departing during the report day is obtained 
by the station by calculating the number of oar-hours on printed 
fon» containing the following columns, plotted ageinst hours of 
the report day* 
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X* Hours of the report day 

Husaser of cars 

2. Arriving 

(plus those remaining from previous day) 

3. Departing 

k* Number of working ears 

5* Number of hours down-tiiae 

6. Number of ear -hours* 

Golumn I of the form indicates hours of the report^ beginning 
with hour 0* Colusm 2 contains the number of cars arriving, and 
column 3 the number departed, by hour. Column k shows, as of hour 
0, the number of working ears from the previous day as of the final 
i'eport hour. The numbers of marking cars in aubse^etit hours is 
calculated from the data contained in columns 2 and 3, together with 
adding or subtracting the net of these solumns from the number of 
working cars as of the previous hour, shorn in column 4. CDiuian 5 
gives the number of hours down-time in real hours, while the total 
of figures from column 5 for the report day should always equal 24. 
Colum 6 gives the number of car-hours of down-time as the product 
of the nusiber of working cars in column 4 multiplied by the nuniber 
of hours down-time in column 5* At the end of the day the final 
figures should be obtained for columns 2, 3i 5# and 6. 

The nuBber of cars taken out of service is not added to the 
number of ears arriving and d^artlng; cars received from repair 
and disinfection are counted among those arriving, Kdiile those sent 
from the station to repair or disinfection after \mloading are 
counted among departed cars. 

Although this system of registering car-hours of dewn-tlae 
at stations still refuires considerable perfection it can, in its 
present form, illuminate a number of problems concerning time and 
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the causes of excessive freight-car dovn-tiuie at stations, and can 
provide sotne information on the effectiveness of preventive meas- 
ures* 

It should be noted that stations in the USSR use a similar 
system of registering car-hours of down-time at stations, except 
that separate records are kept for cars going: 

1, fo loading and unloading. 

2. Through ^he station in a routed train. 

3* Throu# the station in a train to be remade there* 

Coefficient of car turnaround. A calculation of freight-car 
turnaround on the basis of data derived from an exhaustive deter- 
mination of the duration of each function in the shipping process, 
or from establishing at least the first moment in the turnaround 
cycle of each car, would require considerable expenditure of labor 
and the use of a large number of workers. 

Statistically, therefore, mean freight-car turnaround time 
is determined in a simplified manner, based on the relationship ex- 
isting among mean turnaround time, the number of cars loaded and 
unloaded in the network (freight-car operation), and the number of 
fuaetioaiag (working) frei^t cars. This relationship consists in 
the fact that the product of the first two quantities equals the 
third quantity. If, for example, daily car loadings are to equal 
200 cars with a mean turnaround time of 0*5 day, total loadings re- 
quire 200 X 0.5, or 100 cars, since after 100 cars have been loaded 
for the first time they can, after half a day has passed, be loaded 
again. If, on the other hand, daily lo-adings are to equal 200 cars 
but mean car turnaround requires 3 days, the active nuaiber of freight 
cars needed equals 200 x 3# or 60O freight cars, since after 3 days 
have passed the 200 cars loaded on the first day will be ready for 
loading again, and can be supplied for reloading on the fourth day. 
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coefficient of frei^t-car turnaround is calculated for 
the directorate okreg by dividing the working nuotoer of cars on the 
report day by freight -car c^eratioa, i.e., by the total of cars 
loaded in the particular okreg, plus loaded cars received from 
nei#iboring okregs and foreign railroads during the report day: 

where w « the coefficient of frei^t-car turnaround in days, 

n = the number of active freight cars on the report day in 
the particular okreg, and 

u = the operation of freight cars during the report day, 
i.e,, cars loaded in the particular okreg plus those received 
loaded from neighboring oki’egs and foreign railroads. 

The coefficient of freight-car turnaround for the entire PKP 
network throughout the given day is obtained by dividing the number 
of working cars in the entire PKP network by freight-car operation, 
i.e., by the sum of the number of cars loaded at all PKP stations 
and of loaded cars received from nei^boring foreign railroads dur- 
ing the same day. 

If the coefficient of frei^t-car turnaround is calculated 
for the entire PKP network according to the formula given above: 

w-t 

the value of n and u will be different: 

n at the number of functioning cars during the report day 
throughout the PKP network, and 

u a frei^t-car operation throui^out the network* 

The coefficient of freight-car turnover for any okreg direc- 
torate is, under normal conditions, considerably less than the co- 
efficient for the entire PKP network. This is the result of a num- 
ber of factors, including these: 
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1. The average run of a loaded freight car in a train is 
less within a single okreg than over the entire PKP network. 

2. A train containing a given freight car is reiaade within 

a single okreg at a smaller number of technical stations than throng- 
out the PKP network. 

3. within a single okreg usually only one of these opera- 
tions is accmtnplished, i.e., either loading or unloading. 

The lower value of the coefficient for a single okreg direc- 
torate results also from the method of calculation. When the entire 
network is being considered the denominator u represents the number 
of cars loaded throu^iout the network plus the number received load- 
ed from foreign railroad systems. In considering only the okreg di- 
rectorate^ on the other hand, u represents the number of cars load- 
ed in the particular okreg plus cars received loaded from neighbor- 
ing foreign railroad systems plus the number received loaded from 
aei^boring okregs. It is by the amount of this last group of cars 
that the size of the ueaomiuator in calculations for an okreg direc- 
torate exceed the size for the total network, and this is why the 
coefficient is smaller for the former. 

The okreg directorates differ in length of network, number 
of technical stations, nature of traffic, intensity of car opera- 
tion, etc. As a result only the coefficients of freight-car turn- 
around of one and the same okreg directorate for different time pe- 
riods are comparable. 

The coefficient of freight-car turnaround is one of the most 
in^ortant indexes characterizing operations. One of the main tasks 
of (derations is to accelerate freight-car turnaround by increasing 
the loading capacity of the rolling stock, which is usually accom- 
panied by an increase in shipping capacity. 
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other in®ortaiit derived values charaoteriaing the intensity 
of exploitation of frei^t oars from the point of view of time 
economy jre the following: (In subaeijuent paragraphs we shall speak 
of monthly averages, but one can analogously calculate averages for 
other periods, such as the year, quarter, ten-day periods, etc.) 

Average run per loaded frei^t car, in kilometers (i.e., 
length of shipment). This quantity Is found by dividing monthly 
freight-oar operation into the raottnly run of loaded freight oars 
in passenger and freight trains expressed in car-kilometers. Length 
of shipment shows the average distance in kilometers over which a 
loaded freight car passes during a single cotts>lete turnaround cycle. 
Length of shipment is usually greater than the mean shipping dis- 
tance, which results from the facts that: 

1. In the case of freight cars containing small goods the 
length of shipment refers to loaded cars and not to individual ship- 
ments, which usually travel over a shorter distance. 

2. The length of shipment refers to the actual distance 
traveled by the freight oar; this may he longer than the tariff dis- 
tance which is taken in calculating the mean shipping distance. 

Average run per eugity freight oar in kilometers. This is ob- 
tained by dividing monthly freight-car operation into the monthly 
run of e!! 5 .ty freight cars in passenger and freight trains, aqjressed 
in car-kilometers. This quantity shows the average distance in 
kilometera over which an empty frei^t car passes during a single 
coB^lete turoarouad cycle. 

Average run per frei^t car in kilometers during a single 
coiWlete turnaround cycle. This is the sum of the average run per 
loaded frei^t oar and per eiq>ty oar, as given above, during a sin- 
gle cofflplete turnarouBd cycle. 
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Average run per frei^t car per day, in kilometers (loaded and 
empty)# This is calculated by dividing the average daily number 
of all operating frei^t cars into the total number of car-kilo- 
meters showing the monthly run of loaded and en^ty frei(^t cars to- 
gether, on both passenger and freight trains. The quotient ob- 
tained should be divided by the number of calendar days in the 
given momjh .. 

According to Soviet soirrces the size of this mean is calcu- 
lated differently in the USSRJ the distance covered per cax^ during 
a single turnaround cycle is divided by the number of days per cycle. 

Average daily freight-car operating time in trains. This is 
expressed in hours and is obtained by dividing the average run per 
day per loaded and empty frei^it car (cf. above) by the average 
commercial speed of frei^t cars. 

This method of calculation gives only approximate results. 

In order to obtain a precise value of average frei^t-car opera- 
ting time per day in trains one should divide the average daily run 
per enpty and loaded frei^it car in kilometers by the average com- 
mercial speed of freight cars and not by the average commercial 
speed of frei^t trains. The obligatory regulations concerning 
statistics on rolling-stock operation do not provide a special meth- 
od of obtaining the average commercial speed of freight cars, which 
has made it necessary to replace this value by another one approx- 
imately equal to it, i.e., by the average commercial spaed of 
freight trains. 

Bmpty Runs of Frel^t Cars 

During a single complete turnaround cycle a freight oar makes 
a loaded run and an en©ty run, or only a loaded run if the next 
loading occurs at the unloading station and need not be semt to 
another station for this purpose. 

^ 9k ^ 
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There are okreg directorates which a great surplus of un- 
loadings, from which empty cars must he sent to okregs with a sur- 
plus of loadings. This leads to streams of eo^ty cars as a normal 
phenomenon connected with the location of production and sales areas. 

The volume of eu^ty runs is e3q)ressed in relative figures 
(or percents), giving: 

1. The relationship of runs by loaded and empty cars to 
those of loaded cars alone. 

2, The relationship of runs of eu^ty cars to those of ea^- 
ty and loaded cars together. 

Both the above indexes define the same phenomenon and differ 
only in the manner by which they care calculated. 

A larger percentage of runs of enapty cars indicates an in- 
crease in shipping work in comparison to net shipping output and, 
conversely, & smaller percentage of runs of empty cars indicates 
savings in shipping work, or the performance of production with s 
smaller output of work. This type of saving is achieved by the se- 
lection of shorter routes for enpty cars, mobilizing local load- 
ings for shipment in empty directions, eliminating counter -runs of 
the same type of empty cars, etc. 

Utilization of Freight-Car Capacity 

The degree of utilization of freight-car capacity can be 
characterized by a static or a dynamic unit of measure. 

The static unit is the ordinary arithmetic mean which ex- 
presses the average load in tons per loaded car. This unit, which 
is sometimes expressed as the ^average static load per frci^t ear, 
in tons", is calculated by dividing the total volume transported 
in the given network, in tons, by the corresponding number of load- 
ed frei^t cars in this network plus those received loaded from 
other networks, ©le static unit of measure can also be calculated 
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and expressed as the average load weight in tons per freight-car 
axle. 

The average load weight per car in tons is a variable and 
depends on the capacity of the freight cars in the pool, the size 
and length of cars, the type of loads caiYied, etc. The values of 
this average in Poland have been increasing with each passing year. 
This is sitaultanetously the result of efforts made to in^rove the 
utilization of car capacity and a consequence of gradual changes in 
mean freight-car capacity following on the systematic increase in 
the proportion of large -capacity freight cars. 

In additiim this average shows frequent variations, princi- 
pally seasonal, depending mainly on the type of goods shipped. Some 
of these goods, particularly bulky materials and small products, do 
not permit full utilization of the weight capacity of freight cars, 
although the volume capacity of a car may be cob^ lately filled. 

This static unit of measure characterizes the utilization of 
car capacity primarily with respect to the volume transported; it 
says nothing of the utilization of car capacity in the sense of the 
relationship between car operation (car run) and the effect of this 
operation, i.e., the load run. This qualitative aspect of car op- 
eration is characterized by a dynamic unit which expresses the aver- 
age load weight in tons per freight car or per axle during a run. 
This unit is also called the dynamic car (or axle) loading. 

These two averages are derived by dividing the monthly total 
of net ton -kilometers of frei^t carried in freight cars in pas- 
senger and freight trains by the monthly run of loaded freight cars 
in these trains or by the monthly run of loaded freight -car axles in 
these trains, which is expressed by the formula: 

P ^ PI 

^ ^nS or ns 
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vhere « the dynamic unit of measure denoting the utilization of 
car capacity (average load wei^t in tons), 

PI a net ton-kilometers carried, 

nS » run of loaded frei^t cars in car-kilometers, and 
ns * run of loaded frei^t-car axles in car -axle -kilometers. 
This formula makes it possible to derive another character- 


istic relationship; 


PI 

ns » ^ 


Therefore on the average load wei^t in tons per freight-car 
axle during a run depends the total number of car-axle-kilometers 
( ns) necessary for accomplishing the given shipping goal, ex- 
pressed in net ton-kilometers, and thus also the volume of opera- 
tional expenses and the number of working freight cars. 

The quantity expressed by the dynamic unit of utilization of 
car capacity is a weighted arithmetic mean in which the "weights" 
are the runs of loaded cars or the runs of loaded car axles. This 
dependence on the size of the run means that the quantities ex- 
pressed by the dynamic unit frequently differ from the correspond- 
ing quantities given by the static unit of measure. 

For example, the axle load in one car is 6 tons with a run 
of ^00 kilometers, while in another car it is 6 tons with a run of 
900 kilometers. The average load wei^t per loaded car axle ex- 
pressed in the static unit, is; 


» m 7 tons 


while in the dynamic unit it ist 


7.38 ton. 

The value of the dynamic unit in the above exai^ple is great- 
er than that In the static unit because the car-axle with the 
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er load (8 tons) performed the longer run (900 kilometers)* !IIhe 
value of the dynamic unit ia affected specifically hy the follow- 
ing factors: 

1. The condos ition of the shipments carried, particularly 
the relative proportions of runs made with mass goods, those witb 

a hi^ specific weight, and runs made with other goods (bulky goods, 
small products, etc). 

2 . The coB^osition of the freight-car pool, expressed as 
the mean load capacity of individual groups of cars by type. 

3. The degree of adherence to the technical norms obligatory 
in car loading. 

In the case of the PKP the utilization of car capacity as ex- 
pressed by the dynamic unit is always greater than that expressed 
by the static unit. This is the result of exports of black coal, 
i,e.,of a mass product over a long distance. The mean distance tra- 
veled per ton of coal on the PKP is considerably greater than the 
mean distance traveled by other mass goods. 

On other means of transportation the utilization of capacity 
is expressed by the relation between net runs actually made and 
possible runs, provided the load capacity of the vehicles was com- 
pletely utilized during the runs. On the railroads, on the other 
hand, the basis for determining these units is not total car-load- 
ing capacity but the number of cars or car axles, which reduces the 
analytical value of these units. This is a logical consequence of 
the application of a total number of cars obtained from another 
source, giving the nuBiber of freight cars in natural units (oars), 
but not taking into account their load capacity. 

A particular expression of the utilization of freigh'^-ca*’ 
load capacity is the relationship of load weight to freight-car tare 
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weight, i.e#, the ear's own weig^tt. The size of a frei^t train 
is limited on the one hand hy the gross weight whleh can be hauled 
by a loeofflotive of given power and other shipping conditions j on 
the other hand it is limited by the length of available station 
track# An increase in the load capacity of ears without a simul- 
taneous increase in ear length, and thus in train length, can be 
achieved by creating a more favorable relationship between the 
average load weight per loaded frei^t ear (or per loaded axle) and 
the average tare weight per functioning freight car (or the tare 
weight per car axle)* These particular conditions are sKJt by the 
new Soviet freight ears with high load capacity, which are supplied 
with eguipment for autoijjatic braking and even coupling* 

The average weight per freight car in tons, or the tare 
weight of frei^t cars in trains, is, in practice, obtained by 
dividing the monthly run of loaded, and es^ty freight cars in these 
trains into the difference between the monthly gross-weight run of 
ears in passenger and frei^^t trains and the monthly net- 
load -weight run in freight cars in these trains. 

The average tare weight frei^t-car axle in trains is 
found, as above, by dividing the difference between the monthly 
gross-weight car run and monthly net^load-wei^t run by the i3K>nth- 
ly run per loaded and empty freight-car axle. 

Productivity of Freiadit Gsofs 

Average frei^t^^car productivity is measured by the maa^r 
of runs of the weight per freight-ear axle or per freight car, 
during the report period, in the given freight-car pool. 

depending on the purpose for -^dilch freii^t-ear productivity 
is being determined one may take into account ears in the total 
pool, or the working tara, or even the nuadser of so-called ablse 
ears* As load runs to esq^ress car productivity one may use net 
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(operational) ton -kilometers or gross ton-kiloraeters , Tariff ton- 
kilometers are not used for this calculation. 

This index of freight -car productivity and the coefficient 
of freight -car turnaround are the two most important derived val- 
ues providing a qualitative characterization of the work done by 
the particular freight-car pool during the report period. 

3 . Passenger Cars 

Breakdown of Passenger Cars 

In terms of the purposes for which they are used passenger 
cars are divided into: 

1. Cars for carrying passengers. 

2. Cars for carrying passenger baggage^ express shipments, 
and special delivery shipments. 

3 . Cars for carrying mail. 

Cars for special purposes. 

Baggage -mail cars, which are not included in the above break- 
down, are used for transporting baggage and mail in separate com- 
partments. They are included in the category of cars for carrying 
mail. 

Special passenger cars include parlor and service cars, 
sleeping cars, dining cars, hospital cars, and heating cars. 

Passenger cars for carrying passengers are divided into 
first, second, and third classes. Mixed oars also exist* Depend- 
ing on their use and equipment passenger cars are marked with sym- 
bols composed of large and small letters, denoting series. At 
present around 75 aeries are used on the PKP. 

HuaBwir of Passenger Cars 

The assignment of passenger cars to individual olsreg direc- 
torates depending on traffic requirements is handled by the Minis- 
try of Railroads* The okreg directorate then assigns passenger 
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cars as inven'tory to individual ear shops or locotootive shops ^ and 
allots them home stations. 

The Ministry of Railroads keeps the inventory hook of passen- 
ger cars^ in the sense of financial records of permanent reecfurces. 
ihe Ministry of railroads and the oiireg directorates keep opera- 
tional records of passenger cars in the form of a "card file of pas- 
senger cars", and the car shops (locomotive shops) keep them in the 
form of a card file of ir^ividnal passenger cars’'. The cards in 
these card files are marked on the front with headings giving a 
technical description of the car, while the back contains a regis- 
ter of dates, places, and types of repairs and structural changes 
made, in addition to space for writing the name of tiie okreg direc- 
torate under which the passenger car is at the moment. 

On the last day of each mnnth the home car shops (locomotive 
shops) compile a "report on the number and condition of passenger 
cars for their operational divisions and the okreg directorates, 
while the directorates in turn submit similar reports to the Minis- 
try of Railroads. 

These reports are basic statistical material for determinintg^ 
the number of passenger cars, and are a basis for making changes in 
card -file records. The number of passenger cars of each type is 
specified by the car shops (locomotive shops) in their reports as 
follows i 

The number of functioning cars available for traffic is ob- 
tained by subtracting from the total number i 

1. Bie cars taken out of service and sent for repair. 

2. The cars taken out of service and placed in reserve on 
orders from the Ministry of Railroads. 

3. The cars taken out of servioe to provide office space 
and housing and for various other reasons. 
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In a similar ominner^ on the basis of refports from subordin* 
ate car sho^a (locomotive shops) the directorates determine the 
numbers of passenger cars for their ohregs. 

As of a definite day and hoiir, on orders of the Ministry of 
Railroads, a numerical list of passenger cars is made in order to 
determine 5 

1. The total number of passenger cars throughout the PKP 
network* 

2. The number of passenger cars belonging to the PKP* 

3* The number of passenger cars belonging to foreign rail- 
road systems. 

k. The number of passenger cars in individual series. 

5. The whereabouts of passenger cars being sought. 

Lists are made of all passenger cars (with the exception of 
those eliminated from the inventory) wherever they are at the mo- 
ment of the listing* Cara in trains which are at that moment tra- 
veling are listed by the train engineer. Passenger cars which dur- 
ing the listing are outside Poland are included in the listing by 
the okreg (home) directorates. 

Utiliaatioa of Passenger Cars 

The degree of utilization of the carrying capacity of pas- 
senger cars during a given time period, or the "population of pas- 
senger cars, is determined by a mean unit of measiire, the so-called 
averse population per passenger-car axle. The size of this mean 
for the particular report period is obtained by dividing the num- 
ber of passenger-kilometers run by the total run of passenger cars, 
esq^ressed in axle-kilometers. 

This calculation la usually made only for passenger cars in- 
tended for carrying passengers,- i.e., leaving out the axle-kilo- 
meters run by baggage, mall, and other cars. 
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For operational purposes use is also made of data on passen- 
ger-car population registered by conductors. Frequently, however, 
these data are not sufficiently accurate. 

A mean characterizing the utilization of time by the passen- 
ger cars is the average daily run per passenger car. This is found 
by dividing the passenger-car run made during the given time period 
by the total number of car-days available during the same period. 

These mean values (for population and daily run) are obtained 
separately for long-distance and suburban traffic because of the 
great differences in the nature of the two types of traffic and in 
the mean values obtained for them. 

The average population in long-distance traffic usually does 
not exceed 10 persons per car -axle, while in suburban traffic this 
value is usually several times as great. Thus the population of all 
passengers together depends not only on the degree of actual usage 
of long-distance trains but also on the proportion of suburban 
traffic to total traffic. 

Productivity of Passenger Cars 

The average productivity of passenger cars is determined by 
the nuniber of passenger -kilometers per passenger -car axle or per 
passenger car of the particular pool during the report period. De- 
pending on the purposes of the productivity determination one may 
use either the total (available) numiber of cars or the nusfcer of 
functioning cars. 

For the reasons given in the discussion of the mean values 
characterizing the utilization of passenger cars these indexes of 
passenger -car productivity should be derived separately for long- 
distance and suburban traffic. 

The index of passenger-car productivity is the most ia^rtaat 
derived value characterizing the economic effect of the partieular 
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passenger-car pool during the report period. In cases in which the 
size of this index exceeds the nuffliber of passenger-kilometers run 
under normal conditions the large index must he viewed unfavorably, 
since it rsflscts miainiuia passeager convenienee. 

It should he added that expressing passenger-ear productivity 
in load runs (gross or net ton-kilometers) would not give a true 
picture, because of the particular use to which passenger cars are 
put. 

h» Locomotives 

Breakdown of Locggaotives 

In view of the specialization of locomotives as a result of 
their use in different types of trains, locomotives are divided into 
the following three groups: 

1. Express locomotives (P), used for high-speed and express 

trains . 

2. Passenger locomotives (O). 

3 . Frei^t locomotives (T). 

Within each of these groups several types are distinguished 
depending on the arrangement of free and driving axles. Each type 
is divided into a number of series each with locomotives of identi- 
cal design and power. In 1946 the PKP had around ko or 50 differ- 
ent locomotive aeries. 

Apart from the above breakdown, passenger and freight loco- 
motives are divided into those with tenders and those without (so- 
called ^tendrzaki**). Passenger tender less locomotives are used 
principally for suburban service, while tenderless freight locomo- 
tives are used for switching, although locomotives with teoiers 
can actually be used here. 
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locomotives are assigned permanently to okreg directorates, 
and, vithin each directorate, to main locomotive shops, where they 
are part of the inventory. The number of inventory locomotives is 
calculated according to the nuaiber of permanent trains and the 
amount of regular auxiliary locomotive work. In calculating the ne- 
cessary inventory the number of functioning locomotives is increased 
by ground 15 percent for replacement of disabled locomotives and 
around 5 percent for reserve. 

By subtracting from the number of Inventory locomotives the 
number lent temporarily to another directorate or main locomotive 
shop and adding the number of locomotives borrowed temporarily frora 
other okreg directorates or locomotive shops one obtains the total 
nuBiber of locomotives in the given directorate or locomotive shop. 

By subtracting from the total number of locomotives those 
held out of service and txi^se made available to non-railroad units 
one obtains the nun^er of available locoau^tives in the given direc- 
torate or locomotive si^p. 

Depending on their condition (operability) the available lo- 
comotives are divided into able and disabled. 

Able locomotives, depending on the manner in which they are 
used, are divided into: 

1. Functioning locomotives, which perform work esqpressed in 
locomotive -kilometers • 

2* liOcomotivefi whose boilers are being cleaned, at^ which 
are therefore nonfunctioning# 

3* locomotives out of service and in reserve. This group 
includes locomotives which are not functioning for lack of work. 

4. liocomotives used as permanent boilers for oleaning other 
boilers, heating, etc. 
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Disabled locomotives are divided into: 

li Locomotives under repair. 

2* Locomotives awaiting repair. 

3* IxDcoraotives incapable ofUse_, awaiting removal fx’Offl the 
inventory list (locomotives on which special reports have been made 
the d ecision taken to remove them from inventory lists). 

The average daily niimber of functioning locomotives is ob- 
tained by dividing the monthly total of locomotive -days worked by 
all functioning locomotives by the number of calendar days in the 
month. 

A locomotive -day of work is^ for this purpose^ any calendar 
day during which a locomotive functioned for at least one hour. 

Breakdown of Locomotive Operation 

The operation of a locomotive in the physical sense is a 
function of the tractive power of the locomotive and the distance 
covered during a unit time^ or the speed of the locomotive. The 
power of the locomotive in this sense depends on its weight, boiler 
efficiency, and the power of the steam engine. 

Locomotive operation in the active sense means various uses 
a locomotive for enterprise requirements. Statistics on locomo- 
tive operation are concerned only with actual Ijocomotive operation 
e35pressed in locomotive-kilometers, which includes: 

1. locomotive operation In train service, and 

2. Non-train locomotive operation. 

So-called substitute operation of locomotives is not given 
in locomotive -kilometers and is not included in locomotive-opera- 
tion statistics. 

Xiocomotive operation in train service, or the oj^ratlon of 
a locomotive servicing trains, is divided into: 
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!• Basic work, iaaiuidirig hauling the train, regardless of 
whether the Ipcoajotive is used, as a so-called train locomotive or as 
a pusher or additional hauling engine* 

2, Supplementary work, including train switching, heating 
the train, and reserve, and traveling eis^ty in order to pick up a 
train* 

Non-train Locomotive operation includes: 

1. Station switching in connection with passenger and 
freight traffic. 

2. Switching in connection with the mechanical service. 

3 . Aiuciliary work, such as disinfection, heating, reserve 
operations, etc. 

Traveling empty in ox’der to reach the work listed in 
paragraphs 1-3 above. 

The above schematic breakdown of locomotive operation re- 
quires some explanation. 

1. Empty locomotive runs are those in which one or more lo- 
comotives travels without a train. A locomotive traveling with one 
or two cars is also considered to be traveling empty if the number 
of axles on the attached cars does not exceed four. Runs of these 
cars and their contents are included in the operation of cars in 
group trains, 

liocomotives hauling service trains, school trains, and work- 
ers’ trains, which are constantly engaged in runs, are considered 
as hauling trains regardless of the nuaiber of axles pull^. 

lB 5 >ty runs in order to do switching work in stations or to 
pick up trains '^ counted among empty runs for service purposes. 
®g«ty runs for test purposes, on the other hand, or to take loco- 
fflotives to and from ri^alr or to regroup locomotives are counted 
as eapty rutis for mechanical purposes. 
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a. station ewitching includes car shunting performed hy 
locoffloti’VBS assigned especially to this work. This includes spe- 
cifically shunting cars on station tracks, pushing trains which are 
departing from the station, hauling sand and .gravel, removing trash, 
snow, etc, from the station area, servicing the car loading and un- 
loading points, and servicing branch stations and mines without 
travel reports. 

3. Train switching includes car shunting done by train loco- 
motives, either pulling or pushing. 

4. Suppleoiental and non- train locomotive operations are cal- 
culated according to the following principles: All types of switch- 
ing (station, train, that for other services) are counted in loco- 
motive-kilometers, taking one hour of work as equal to 5 locomo- 
tive -kilometer Sj reserve, i.e., locomotive down-time under steam 
with a full locomotive crew is counted in locomotive-kilometers, 
taking one hour of reserve as equal to 2 locomotive -kilometers. 

5 . Switching for other services refers to locomotive work 
performed in shunting cars onto shop, traction, and supply-depot 
tracks. 

6. Branch-train operation counted as part of branch runs 
includes the switching work of locomotives sent, on the basis of a 
travel report, from the stations to which they are assigned to ad- 
joining branch lines and mines. 

7. Aiuciliary work incliides disinfection and scrubbing of 
freight cars, heating passenger cars, and similar work performed by 
special locomotives assigned to this work. Auxiliary work is coun- 
ted in the switching work of that service for which it was done^ 

8. Beaerve is the down-time of a locomotive under steam w^ 
a full cxew if the down-time lasts, without laterruptlmi, more than 
one-half hour longer than the down-time allowed in the schedule, or 
there is more than one hour delay in switching work. 
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The modern large-capacity locomotive is a very expensive ve- 
hicle. The locomotive economy thus attaches great importance to 
the economical utilisation of locomotives^ i.e.^ to the performance 
of the maximum possible amount of work with the minimum number of 
locomotives. The locomotive economy strives in particular; 

1. To increase daily locomotive runs by rsaximum utilization 
of locomotive tiiiJe. This is done by increasing train speed? increas- 
ing the number of hours of useful locomotive work during the day by 
assigning two^ three, and even four locomotive crews to operate one 
locomotive] by supplying the locomotive shops with sufficienttrac- 
tion equipment; by proper organization of work in the locomotive 
shops; etc. 

2. To increase the size and weight of trains; this makes 
effective use of the great power of modern locomotives by hauling 
more gross and net ton-kilometers with the same number of locomotivs 
runs. 

In this connection also statistics on locomotive operation 
have developed principally those units of measure and averages which 
define the utilization of locomotive time and the utilization of 
their power. 

Utilization of Locomotive Time 

The most inqportant averages characterizing the utilization 
of locomotive time are the following: 

1. Number of loQomotive-»hours of work per active locomotive 
pftY day. This is obtained by dividing the total tin^ worked through- 
out the month by all locomotives in the directorate^ in train and 
non-train work, on the territory of that directorate aisd others, by 
the number of working locomotives in the directorate, and then div- 
iding that quotient by the number of calender days in the month. 
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Locomotive hours are counted from the moment the locomotive 
appears at the control point when passing from line tracks to sta- 
tion tracks to the moment it passes throu^ the control point from 
station tracks to line tracks, after completing its work. 

2. Average daily run per functioning locomotive: For pas- 
senger trains this is found hy dividing the monthly total of loco- 
motive-kilometers in basic an 4 . 3 upplementary passenger service by 
the number of calendar days in the report month, and then dividing 
the quotient obtained by the number of functioning locomotives in 
passenger trains. For freight trains, service, economic, and work- 
ing trains, for station switching engines, and for locomotives j.n 
general in train and non-train service, this average is determined 
by dividing the pertinent daily number of locomotive-kilometers by 
the number of functioning locomotives working on a particular type 
of train or other vork. 

3 . Average number of train-kilometers per locomotive -hour 
ia train service. For passenger trains this is found by dividing 
the number of train-kilometers run by passenger trains under steam 
traction by the number of hours worked by locomotives on passenger 
trains. For freight, service, economic, and worsing trains this 
average is obtained, as above, by dividing the total of train-kilo- 
meters run by a particular type of train by the corresponding to- 
tal of train-hours. For locomotives on all trains in general this 
average ia obtained by adding the nu^er of train-kilometers run by 
steam-driven passenger trains, the total nusiber of train-kilometers 
in frei^t traffic, and the total runs by service, economic, and 
working trains and dividing the sum by the total nuniber of loooao- 

*tive-hoarB xmh on all types of train® • 

It. Average run per functioning locomotive per hour. 5toiB 
quantity is found by dividing the monthly total of locomotive -kilo- 
meters run in trains aal in non-tr«i 4 «rk by the locomotive of a 
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particular directorate in its owi and neicbboring okregs by the to- 
tal nuBiber of hours worked by the number of functioning locomo- 
tives of the directorate. 

The average locomotive speed calculated in this manner gives 
rather little information^ since it includes all locomotives func- 
tioning in the okreg and thus embraces those engaged in train 
switching^ station switching^ in reserve^ etc. 

On the other hand a special calculation of the average speed 
attained by locomotives in train service is so devoid of signifi- 
cance that train speed is the proper quantity for evaluating traf- 
fic results. Thus statistics on operation of the PKP roiling stock 
do not properly involve the average speed of locoraotives in train 
service. 

Utilization of Locoaiotive Power 

Quantities characterizing the utilization of locomotive 
power are: 

1. Average numiber of gross ton-kilometers (in thousands) 
traveled per functioning locomotive in trains. In passenger ^ freight ^ 
service, economic, and working trains this value is found by divi- 
ding the gross ton-kilometers run during the report period by the 
locomotives of a particular directorate in each type of train by 

the niimber of locomotives functioning in these trains. 

2. Average number of net ton -kilometers (in thousands) tra- 
veled per functioning locomotive in trains. In passenger, frei#t, 
serJJioe, economic, and working trains this quantity Is obttinfed as 
above, i.e.> by dividing the net ton-kiloaeters run diiring the re- 
port period by a given type of train by the number of locomotives 
functioning In these trains. 

Productivity of Locomotives 

The average productivity of locomotives is expressed in gross 
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or net ton-lsllometers run during the report period per locotaotive, 
either of the total number of locomotives or of the nuiaber of able 
and disabled locomotives separately. 

The iiodex of locomotive piixjductivity is structured similarly 
to the index characterising the utilisation of locotaotive power ^ 
since the difference appears only in the units of reference. In 
determining locomotive productivity consideration is given only to 
the total number of locoaiotives or the number of abie^ or function- 
ing, locomotives, while the characteristic of utilisation of loco- 
motive power refers only to locomotives functioning in trains. 

Trains 

Breakdown of Trains 

The trains running on PKP lines are divided into three basic 

groups: 

1. Taains in passenger service. 

2. Trains in freight service. 

3. Service, economic, and working trains. 

Each of these basic groups is divided, for statistical pur- 
poses, into several types of trains. Trains in passenger service 
are divided into: fast (luxury, e:<press, etc), long-distance pas- 
senger, local, suburban, mixed ( passenger -frei^t), and special and 
tourist trains. 

Trains in frei^t service are divided into: express and li^t 
small goods, fast frei^t, ordinary freight, group and branch 
freight, mixed (freight -passenger), and military and sanitary. 

Mixed trains, which appear in both the above groups, belong 
to the category of passenger trains (as passenger -freight trains) 
if they are used principally for carrying passengers and carry more 
passsn^ than frai^t cars. Mixed trains liSed ^rXmrlly tor haul- 
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ing f rei^t and having more freight than passenger cars are inclu- 
ded among trains as frei^t-passenger trains. 

A special gnsup is cos^osed of trains used foriailroad pur- 
pose^, such as service, economic, and working trains* Service trains 
are divided into rescue, test and experimental, and inspection 
trains. Economic trains include those used for carrying frei^t 
solely for railroad purposes, while working trains are tiiose sent 
out to load or unload material for railroad work. 

Train (deration 

1. Considered quantitatively. 

A train is a distinct organizational -traffic unit. This 
unit performs the shipment of passengers and goods. For this rea- 
son it is the object of liv<&ly consideration by clients of the rail- 
road who are interested in the number of trains in service, sched- 
ules, running time, train maintenance, etc. 

A train is of still greater significance for railroad admia- 
istration, being the actual executor of shipping work. This is as- 
sociated with a number of in^jortant tasks concerning the shipping 
capacity of lines, the capacity and expansion of stations, the 
length of station track, etc. Then, independently of locomotive- 
operation statistics, special statistics of train operation become 
necessary, since they have their own background and their own pur- 
pose. 

Train operation is described quantitatively in terms of runs 
completed. In view of the coi^lex nature of this work a number of 
units of measure are used for runs in order to express either train- 
traffic work or shipping work. The derived numerical icharaeter- 
istics obtained from runs give the average size bsA weight of trains 
and the average i weight, and make it possible to evaluate the 
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degree of utilization and the quality of operation of trains. The 
following are included in these runs 5 

(a) Train runs, e^tpressed in train-kilometers. The num- 
ber of train-kil<»aeters itself gives little Informatior^n the ship- 
ping work doneby trains because of the great differences in their 
size and wei^t, but it does make it possible, by comparing with 
other runs, to obtain important averages or mean values* 

Statistics on rolling-stock operation calculates the number 
of train-kilometers run by adding the train-locomotive runs in pas- 
senger or freight service, since these quantities are identical with 
train runs, in this way runs, in train-kilometers, are obtained 
for passenger and freight trains of each type separately, as well 
as the total for the given type of traffic. 

(b) Car runs, expressed in car-kilometers i and axle 
runs, e:Q)ressed in axle -kilometers. In view of the considerable 
differences in car sizes, which are reflected in the number of ax- 
les on individual cars, axle -kilometers are more iiiportaat for a 
quantitative description of train operation. 

A coaparison of car runs with train runs makes it possible 
to calculate the average number of axles in passenger and freight 
trains. The average number of axles on all cars and on passenger 
cars — in passenger trains of each type separately and then the 
total in passenger service under steam traction — is found by div- 
iding the monthly run of the axles on all cars in the particular 
passenger trains under steam traction, or only the number of axles 
in the passenger cars in these trains, by the monthly run of the 
corresponding paasei^er trains under steam traction. 

The average number of axles on all cars and on passenger cars 
— in freight cars of each type separately, and the total for all 
typos --is found by dividing the monthly run of the axles on all 
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cars in these trains in frei^t service, or the axles on the pas- 
sengei^ cars in these same trains, by the monthly run of the corre- 
sponding trains in freight service. 

The average numiber of axles describing the degree of utili- 
zation of train work with respect to train size is insufficient for 
a characterization of locomotive operation. This is because with 
the same number of car axles the wei^t of individual trains may 
differ depending on the average gross weight in tons per ear axle, 
loaded and eB5)ty together. Data on train wei^t are calculated from 
the gross run wei^t in trains, which will be discussed below. 

(c) Gross run weight in trains, expressed in gross iion- 
kilometers. This takes into account the actual weight of the cars 
aftking up the train (so-called tare weight), the weight of the pas- 
sengers or goods shipped by the cars, and the weight of a cold lo- 
comotive. The load weight in normal-gauge passenger, baggage, and 
mail cars is taken as one ton per axle, regardless of the actual 
load weight or number of passengers. The weight of passengers^ 
transported in '*towos‘' cars, of live cargo, and of objects accep- 
ted for shipment in freight cars according to the number of units 
are calculated occording to certain average norms which liave been 
established in the corresponding regulations. 

(d) Net run load in trains, expressed in net ton-kilo- 
meters. This shows only the vei^t of loads carried (the so-called 
net), while the weight of loads carried in passenger, baggage, and 
mail cars, the weight of passengers in "towos’* ears, and objects 
accepted for shipment in freight cars according to the nuaibeY of 
units are calculated in the manner outlined in paragraph (c) above. 

Both the net run load and the gross run weif^t in trains are 
given in thousands of ton-kilometers, in integral numbers. 
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During a journey the train engineer registers, in loaomo- 
tive -operation reports, data on the weight and run of trains. The 
gross and net ton-kilometers given in these reports therefore show 
the actual distance covered. 

Gross ton-kilometers are an expression of the shipping work 
performed hy trains. Met ton-kiiometei*s, derived from load runs in 
frei^t trains and calculated according to distances actually cov- 
ered, and thus called also operational ton-kilometers, are the effect 
of the shipping work performed by trains, but are not yet useful 
(they represent a semifinished product). A useful effect is tariff 
ton-kilometers, which is the concern of shipping statistics, and is 
calculated from different statistical rflaterial according to tariff 
distance, which may be shorter than the distance actually covered. 

Met ton -kilometers, calculated for load run In passenger trains, 
represents the assumed weight of passengers and not their number; 
thus it cannot be compared with passenger -kilometers and its sig- 
nificance is doubtful. 

Met run load and gross run weight in trains, when cooipared 
with train runs, permit the calculation of the average gross train 
weight and net load weight. In this process the average gross train 
weight and net load weight, in each type of passenger train separ- 
ately and together, under steam traction, are found by dividing the 
gross wei^t in passenger trains un(^er steam traction or the net 
weight of these trains by the run of passenger trains under steam 
traction during the same tltse period (usually during one month). 

Average gross train weight and net load weight in freight 
trains of each tjpe separately and together are obtained by divi- 
ding the gross weight or net load wei^t in these freight trains by 
the run of these frel^ trains during the same time period. 

j 

'i 
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A coB^arisoa of the average grosB weight of freight trains 
with the average net load wei^.it provides a picture of the degree 
of utilization of the average gross wei^t of these trains for ship- 
ping freight. 

2- Considered qualitatively. 

As the quantitative description of the complex operation of 
trains requires the use of several types of runs, a characterization 
of the quality of this work uses a number of derived numerical char- 
acteristics. In addition to the derived values discussed above, 
the quality of train operation is characterized primarily by aver- 
age train speed, expressed as the average run of trains during a 
single hour of travel (kilometers per~i:iour). The index of average 
train speed, depending on whether one is obtaining technical or com- 
mercial speed, is obtained in the following manner. 

(a) Average speed (kilometers per hour) of each type of 
passenger train, separately and together, in passenger service un- 
der steam traction, is obtained by dividing the total inins of these 
trains in passenger service under steam traction during the report 
period by the number of hours of actual travel of these trains (giv- 
ing the tehhnical speed), or by the number of hours of actual tra- 
vel plus train down-time (giving the cosaaercial speed). 

The average speed (kiloEieters per hour) of frei^t trains of 
each type, separately and together, is obtained by dividing the to- 
tal runs of these trains in freii^t service during the report pe- 
riod by the number of hours of actual travel of these trains (giv- 
ing the technical speed), or by the number of hours of actual tra- 
vel plus train down-time (giving the commercial speed). 

The number of hours of travel plus dowti-time embraces the 
time from the moment the train leaves the starting station to the 
moment it arrives in the end station, i.e., the station where the 
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■train is broken. up| and includes down-time at intermediate or dis- 
tribution stations, and at stations where the locomotive or the crew 
is changed. Total travel time plus down-time, and the number of 
hours spent in actual travel, are expressed in train-hours, which 
are the units recorded by statistical registration. 

(b) Operation of trains during a single hour is given 
by the product of the average size or average wei^t per train and 
the average commercial speed per train. 

Depending on the units in which the weight or size of the 
train is expressed (tons, cars, or axles), the hourly operation of 
different types of trains will be expressed by the number of gross 
ton-kilometers, train kilometers, or axle-kilometers. The opera- 
tion of freight trains can, in addition, be expressed in net ton- 
kilometers. 

Some railroads also characterize the quality of train opera- 
tion by quantities such as the amount of delay of passenger trains, 
expressed in minutes per 100 train-kilometers in passenger traffic^ 
the relationship of real commercial speed of trains to the commer- 
cial speed envisioned in the schedule; the relationship between com- 
mercial train speed and technical speed (the so-called coefficient 
of speed); etc. 

6. Statistical Lists 

Statistical lists, dealing with the number of railroad roll- 
ing stock, should include tables showing the following for each 
type of rolling stock t 

1. Inventory number and the corresponding averages, such as 
the total number of able roUing-stoek units, the number of func- 
tioning units, etc, broken down to home okreg directorates. 

2. The cooposition of self -owned rolling stock, broken down 
to eharacteristis structural features sueh as load capacity, carry- 
ing capacity, number of positions, tare weight, etc. 
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Statistical lists on the operation of individual types of 
railroad rolling stock should, in these tables, contain data, bro- 
ken domi into okreg directorates, on the so-called operation of 
freight cars; train runs, expressed in train-kilometers and train- 
hours; locomotive runs in train service and in non-train ^v?ork, ex- 
pressed in locomotive-kilometers and locomotive -hours; car runs, ex- 
pressed in car-kilometers and axle-kilometers; runs of other roll- 
ing-stock units, e3<pressed in corresponding units of measure; and 
runs of gross train wei^t and net load weight, expressed in ton- 
kilometers . 

The tables describing the operation of rolling stock should 
include the corresponding derived numerical characteristics given 
above and characterize the work completed both quantitatively and 
qualitatively. 

The statistical lists representing annual periods should show 
■the consiositloa of rolling stock hoth in absolute figures and in 
structural indexes. The statistical lists representing longer pe- 
riods should use dynamic indexes to show changes in the size and 
coo^osltioh of rolling stock and the amount of work aocoirsilished. 

In view of the great nusaber and variety of statistical lists 
which can be included under this heading the above remarks are of 
only a general nature. The types and system of statistical lists 
which should be set up should be decided primarily by the require- 
ments of planning and exploitation. 

C. STATISTICS OH THE HUMBER AHB OPSRATIOH OF AUTOMOTIVE BOIilHO STOCK 
1. S-tatlBtlcal Material 

The basic source document for registering rolling-stock op- 
eration is the "road chart", rtilch theivehlcle driver receives from 
the garage before departure and idiieh he uses for making his rec(»ds. 
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The purpose of the road chart is to give a coB 5 »lete picture of the 
operation of the vehicle from the moment of departure from the gar- 
age to the moment of return. Data from the road chart are trans- 
ferred daily to the monthly "operational chart”. Separate opera- 
tional charts are kept for each vehicle on which records are kept 
by the particular automotive organizational unit, regardless of the 
technical condition, or use of the vehicle. At the end of the month, 
on the basis of the operational charts, data are worked up relating 
to the nuBiber and operation of the rolling stock, utilization of 
fuel, completion of runs and shipments, etc. 

2. Number of Rolling Stock, and Its Characteristics 

The number and coB^osition of automotive rolling stock as of 
a given date are presented according to the technical properties of 
the rolling stock, such as buses and passenger trailers, passenger 
cars, for passenger rolling stock; trucks, tractors, attachments, 
trailers, and tank trucks for freight rolling stock; and shops 
(hoists), sanitary trucks, etc, for special rolling stock. 

Figures for buses and passenger trailers are given in terms 
of the number of places for passengers, while those for passenger 
cars and truck trailers are given in terms of load capacity of the 
vehicle, in tons. All these vehicles ere divided according to ac- 
cepted criteria into statistical groups which are used to charac- 
terize the ooH?)OSition of rolling stock according to capacity. 

The number of automotive rolling stock for a given time pe- 
riod and the characteristics of its condition in this period are 
expressed in car-days. 

The most common unit of measure is the recorded car -day, de- 
noting the calendar days^ including holidays, when a vehicle was in- 
cluded in the records of the given automotive transport unit, re- 
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gardless of the actual location of the vehicle on the given day 
(such as in cases of lending or leasing out, etc). 

Recorded car-days are divided into the following groups: 

1. Operational car -days, representing each calendar day 
during which the vehicle works, independently of the tioie spent out- 
side the garage. 

2. Car -days in capital, laedium, and current repair. 

3. Car-days awaiting repair; representing each calendar day 
of trouble on a vehicle such that it could not be operated, 

4 . Car-days of down-time on able vehicles, representing 
each calendar day during which a vehicle could not be used because 
of lack of work, bad roads, or for other reasons. 

The coefficient of technical preparedness of the rolling 
stock characterizes the opportunities for utilizing the given auto- 
motive rolling stock diiring the report period. It expresses tlie 
relationship between the number of technically repaired vehicles 
available for shipping work and the number kept on the records. 

This coefficient is calculated by dividing the total car-days in 
operation and the car-days of down-time on able vehicles by the 
number of car -days in the records for the given time period. 

The coefficient of utilization of rolling stock depicts the 
actual utilization of rolling stock during the report period. This 
is calculated by dividing car-days in operation for the given time 
period by the corresponding number of car -days on the records. 

Obviously the "VBlue of this coefficient will, in the most 
favorable case, e<|ual the value of the coefficient of technical pre- 
paredness of the rolling stock, but usually it will be lower. This 
is because when the denominators of the two coefficients are e<;^al 
the numerator of the coefficient of rolling-stock utilization will 
usually b# sraaller, since it takes into account only car-days in 
operation. 
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3_» Utilisation of Load Capacity of Rolling Stock 

The total load capacity in respect to wei^t, or the numher 
of '*car-tons" on a certain day, Is calculated by multiplying the 
number of trucks with the aam capacity which are on the records 
on the given day by the nominal load capacity per vehicle of the 
given group, and adding up the products obtained for all these 
groups of vehicles. 

The total load capacity in respect to places, or the number 
of car-places in the bus rolling stock on a certain day, is cal- 
culateKi by multiplying the number of buses and passenger trailers 
with the sanK capacity which are on the records on the given day by 
the nominal capacity per vehicle of the given group, and adding up 
the products obtained for all these groups of vehicles. 

Car-ton-days and car-place -days, ^long with daily changes 
in the nuBiber and con^osition of rolling stock, changes occur in 
the total load capacity of truck and bus rolling stock. In order 
to determine the mean weight capacity or the mean place capacity 
during a given time period, and in order to determine the mean daily 
productivity of the rolling stock per unit of load capacity, spe- 
cial units of measure are derived which give this quantity in terms 
of time. These are: 

1. Car-ton-days in records. This is calculated by multiply- 
ing the car-days of all trucks with the same load capacity which 
are on the records during the given time period by the nominal load 
capacity per vehicle of the given group, and adding up the products 
obtained for the individual gi^ups of vehicles. 

2, Car -ton-days in operation. This is calculated by mul- 
tiplying the car-days of all trucks with the same load capacity 
which are in operation during the given time period (so-called car- 
days in operation) by the nominal load capacity per vehicle of the 
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givBH gipoup^ and adding up lihe products obtainod for the individual 
groups of vehicles. 

3. Car-place-days in records. This is calculated by mul- 
tiplying the car-days of all buses and passenger trailers wltli the 
same capacity which are on the records during the given time period 
by the number of places per vehicle in the given group, and adding 
up the products obtained for the individual groups of vehicles. 

4. Car-place-days in operation. This is calculated by mul- 
tiplying the car-days of all buses and passenger trailers with the 
same capacity which are in operation during the given time period 
(so-called car-days in operation) by the number of places per ve- 
hicle in the given group, and adding up the products obtained for 
the individual groups of vehicles. 

5 . Tlie car-day and car -place-day units make it possible to 
derive the mean load capacity of the truck pool or the mean capa- 
city of the bus pool for a given time period: 

(a) The mean load capacity of the tiruck pool on the rec- 
ords (i.e., the mean number of car-tons on the records) for a given 
time period is calculated by dividing the number of car-ton-days 
on the records for the given time period by the number of car-days 
on the records. 

(h) The mean load capacity of the truck pool in opera- 
tion is calculated by dividing the number of car-ton-days in oper- 
ation for the given time period by the nuaiber of car-days in oper- 
ation. 

(c) The mean capacity of the passenger-vehicle pool on 
the records (i.e., the mean number of ear-places on the records) 
for a given time period is calculated by dividing the nuober of 
oar -piece-days on the records for the given time period by the 
number of ear-days on the records. 
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(d) The mean capacity of the passenger -vehicle pool in 
operation over a given tiiae period is calculated by dividing the 
number of car -place -days in operation for the given time period by 
the number of car-days in operation. 

6. “Ihe coefficient of utilization of load capacity in its 
so-called' dynamic form is used to show the degree of utilization of 
the load capacity of the truck pool. The value of the coefficient 
is calculated by dividing the number of ton-kilometers actually run 
during a given time period by the product of the mean load capacity 
of the truck pool in operation and the number of car -kilometers run 
with loads daring the same time period. 

This product (the meanTload capacity of the truck pool in 
operation times the number of car -kilometers run with loads) rep- 
resents the so-called available shipping services. This coefficient 
of utilization of load capacity is the relation between the real 
run traveled by loads (i.e., the effect of shipping operations) and 
the run of the mean load capacity of the vehicle pool in operation, 
the latter being the possible effect if the load capacity of all 
trucks in operation when run with loads was utilized 100 percent. 

The volume of this coefficient is usually given as a per- 
cent of capacity utilized. 

7. Coefficient of supplemental utilization. This is cal- 
culated by dividing the number of passenger -kilometers actually iMn 
during a given time period by the product of the mean capacity of 
the bus pool in operation and the nuaiber of productive car-kilo - 
meters run during this time period (i.e., the sum of kilometers run 
by the bus pool in conveying passengers). This coefficient is al- 
so given in percents. 
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Rolling Stoak and Their Utilization 

The total run of a vehicle is the distance covered by the 

e 

vehicle using its own engine in pei^orming all its journeys^ i.e*, 
both productive and nonproductive journeys^ with and withouttrail- 
ers. The total run of a vehicle is ej^ressed as the "total car- 
kilometers", The following types of runs are distinguished among 
vehicle runs; (for trucks): 

1. Loaded car-kilometers. This is the total number of kilo- 
meters run by a vehicle while loaded; it denotes theuseful work of 

a vehicle. 

2. Ea^ty car -kilometers. This is the runs of the vehicle 
traveled without loads, between unloading and loading points, 

3 . Zero car-kilometers, ®iis consists of the vehicle runs 
from the garage to the first loading point, and from the last un- 
loading point back to the garage. 

For buses these types of runs are distinguished: 

1. Productive car-kilome ^rs. This is the total number of 
kilometers run by a bus in carrying passengers, 

2. Zero car-kilometers. This consists of bus runs from the 
garage to the point where productive runs begin, and from the point 
where productive runs end back to the garage. 

The coefficient of utilization of truck runs is used to 
evaluate the manner in which the total runs of the truck pool were 
utilized in loaded runs. This coefficient is calculated by divi- 
ding the number of loaded car -kilometers run during a given time 
period by the total number of car-kilometers run during the same 
time period (the "total car-kilometers") by the truck pool. 

The coefficient of utilization of bus runs depicts the de- 
gree of utilization of total runs of the passenger-vehicle pool for 
productive runs. Ihe coefficient is caloixlated by dividing the pro- 
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ductive car-kilometers run during a given time period by the total 
number of car-kilometers (the **total car -kilometers’*) run by the 
bus pool during this satae time period* 

Utilization of Work Time by Rolling Stock 

The number of hours charged is calculated according to the 
road chart as the difference between the time of departure of the 
vehicle from the garage and the time of its return. 

Travel hours are calculated according to the road chart os 
the difference between the number of hours charged and the amount 
of time consumed by the vehicle for all stops during the period of 
hours charged. 

The coefficient of utilization of work time by vehicles is 
calculated by dividing the number of travel hours during a report 
period by the number of hours charged during the same period. 

6. Average Productivity of Automotive Rolling Stock 

The productivity of automotive rolling stock is the rela- 
tionship between shipping accomplished by the particular vehicle 
pool and the time consumed in this shipping. Average productivity 
is measured in terms of the number of ton-kilometeb or passenger- 
kilometers per vehicle during a given time period per unit capa- 
city of the rolling stock. The following coefficients are used to 
e3<press the productivity of the truck pools 

1. Coefficient of average productivity of the truck pool 
per vehicle. This coefficient gives the number of ton-kilometers 
run by the truck pool during a given time period per truck on the 
records or in operation. 

This coefficient can be used only for a truck pool composed 
of trucks with the same capacity. When this coefficient is used 
for ooHparative purposes the radius of vehicle operation should be 
taken into aocoimt. 
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If the truck pool is made up of trucks with different capa- 
cities, the average productivity of the pool should he expressed in. 
coefficients 

terms of ,2-, 3., and 4* below. 

2. Coefficient of average productivity of the truck pool 
per mean car-ton on the records. This is calculated by dividing 
the number of ton-kilometers run during a given time period by the 
mean load capacity of the truck pool on the records during the same 
time period. 

3. Coefficient of average productivity of the truck pool 
per mean car-ton in operation. This coefficient is calculated by 
dividing the number of ton -kilometers run during a given time pe- 
riod by the mean load capacity of the truck pool in operation dur- 
ing the same tin^ period. 

4. Coefficient of mean daily productivity of the truck pool. 
This coefficient shows the average number of ton-kilometers run 
daily per ton of capacity. This coefficient is calculated by div- 
iding the number of ton-kilomstsrs run during a given time period 
by the corresponding number of car-ton-days on the records or in 
operation. 

In order to obtain con^arative data for trucks operating 
with different work days (wherein the work day refers to the aver- 
age number cf hours of work charged per vehicle per day) the coef- 
ficient of mean daily productivity Is calculated not per car-ton- 
day but per car -ton-hour. 

The following coefficients are used for the passenger pools 

1. Coefficient of average productivity of the passenger 
pool per mean car-month on the records. This coefficient is cal- 
culated by dividing the number of passenger-kilometers run during 
a given time period by the mean capacity of the passenger pool on 
the records, i.e., by the mean nuatoer of car-places on the records. 
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2. Coefficient of average productivity of the passenger 
pool per man ear-month in operation. This coefficient is calcu- 
lated hy dividing the number of passenger-kilometers run during a 
given time period by the mean capacity of the passenger pool in op- 
eration, i.e., by the mean number of car-places in operation. 

D. STATISTICS OH THE HUM3SR AND OiPEMFIOH OF FIX)ATING STOCK IH 
mjm SHIPPIHG 
1. General Remarks 

Statistics on the number and operation of floating stock in 
inland shipping has been forced to adopt units of measure and de- 
rived numerical characteristics vhich differ in a number of re- 
spects from the units of measure and numerical characteristics used 
by the other means of transportation. The resulting system is not 
so transparent nor does it have the same detailed interrelation- 
ship of individual elements in a closed unit as the other means of 
transportation. Tnis state of affairs is the result of peculiar 
differences between inland shipping and other means of transporta- 
tion, as the following paragraphs show. 

1. With respect to administration, inland shipping does not 
show a need for such far-reaching centralization as does, for in- 
stance, railrohd transportation. 

2. With respect to the technical features of floating stock, 
the units used by inlasd shipping require different means of loco- 
motion, ranging from those with their own mechanical drive to those 
with no power source of their own. 

Unlike other means of transportation the tonnage and machine 
power of shipping units, even those belonging to the same type, 
show such variation that the use for these vessels of units of meas- 
ure structured like those in other means of transportation would not 
be sufficient to describe the number or operation of the inland fleet. 
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3* With respect to operational features, inland shipping is 
seasonal and cyclic , while the duration of the navigation season 
differs in different river systesas* 

The peculiar features of traffic and shipping up~ and down* 
stream, the dependence of traffic and the degree of utilization of 
capacity on water level, and the great importance of shore opera- 
tions create for inland shipping operational conditions which can- 
not he eotapared to those of other means of transportation, 
a, Wumber and Utilization of Floating Stock 

The number of floating stock in inland shipping is given ei- 
ther as of a certain date or as of a certain time period. 

In the former case the floating stock is given in the rec- 
ords grouped according to technical features, such as units with 
their own mechanical drive (tugboats, passenger ships, cargo-pas- 
senger ships, dry-cargo ships, tank ships, some barges) and those 
without their own mechanical drive (dry- cargo barges, tank-barges, 
etc). 

The number of floating stock for a particular time period 
includes, the following data: 

1. The number of ship units broken down according to type 
of operation and utilization. 

2. (a) For barges: the number of barge-days in operation 
and not in operation included in the records for this t±m period. 

(b) For units with their own mechanical drive: the num- 
ber of power -days (Horsepower -days) included in the records for the 
given time period. 

(c) For passenger-cargo and cargo ships and barges: the 
number of tonnage-days in operation and not in operation included 
in the records for the given time period. 
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Barge-days, horsepower -days, and tonnage-days In operation 
are divided into the time during which the units are in motion and 
stopped. Further breakdown may be employed depending on opera- 
tional conditions. 

The units which are "not in operatiocr* include units leased, 
teH^orarily out of service, under repair, and those units inactiva- 
ted, awaiting repair, and standing at anchor or atoored for non- 
operational purposes. 

The coB5)lex units of measure barge-days, power-days, and 
tonnage -days are used as follows j 

Barge-days is the product of the number of barges and the 
number of days during which the barges were kept on the records. 
Barge -days denotes the time during which barges were in a given 
state (in operation, not in operation) or being used in various 
ways (in shipping, being loaded, unloaded, transloaded, for stor- 
age purposes, etc). 

Power-days (horsepower-days), is the product of the indica- 
ted power of the main machinery in horsepower multiplied by the 
number of days during which the floating- stock unit was kept on the 
i-ecords of the number of units with their own mechanical drive. 

Tonnage-days of measured load capscity is the product of the 
measured load capacity of a floating- stock unit (except tugboats 
and passenger ships), expressed in tons, multiplied by the number 
of days during idiich the unit was k^t on the records. 

Tonnage-days in loaded condition is the product of the real 
load capacity of floating-stock units (except tugboats and passen- 
ger ships), expressed in tons, in connection with their permissi- 
ble submersion in a loaded state under the given sailing condi- 
tions, multiplied by the number of days during which the floating- 
stock unit was kept on the records of floating-stock units. 
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Exao^le. A barge which is on the records during the month 
of August (31 days) and has a measured load capacity of 600 tons 
represents 600 x 31, or l8,600 tonnage-^ays . The same barge ^ how- 
ever^ may represent only 48o x 31, or li^,880 tonnage-days when 
loaded if the permissible submersion of the barge with the partic- 
ular water level during August allows only 480 tons of cargo (80 
percent utilization of the measured load capacity). 

The unit of measure "loaded tonnage-days” makes possiblej, 
under the shipping conditions prevailing on Poland’s waterways^ 
realistic planning for the full utilization of floating stock with 
respect to time^ in terms of actual load capacity. It also gives 
an accurate basis for evaluating the operational results achieved 
in con^arison with realistic possibilities ; expressed in loaded 
tonnage-days . 

3 . Floating -Stock Runs 

The runs of floating -stock units are expressed in coi!^>lex 
units of measure such as barge-kilometers^ ship -kilometers etc* 
These units of measure give the formal aspect of runs since they do 
not take into account the fact that individual floating-stocK units 
differ considerably in load capacity and in mechanical power. 

The tonnage -kilometer and the loaded tormage-kilometer are 
useful for describing the run of a floating-stock unit in terms of 
its load capacity. Tonnage-kiloiaeters are calculated by multiply- 
ing the measured load capacity per floating-stock unit, in tons, by 
the distance traveled, in kilometers. loaded tonnage -kilometers 
are calculated by multiplying the real load capacity per floating- 
stock unit (in terms of the permissible submersion when loaded un- 
der specific sailing conditiems), in tons, by the distance traveled, 
in kilometers. 
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The concept of the run per floating-stock unit, in tormage- 
kilonieters, must not be confused with the concept of load run, ex- 
pressed in ton-kilometers. 

The run of a floating-stock unit using its own power, in 
terras of the power of its main machinery, is expressed in power- 
kilometers (horsepower-kilometers), in this case the run is calcu- 
lated by multiplying the Indicated power of the machinery, in 
horsepower, by the distance traveled, in kilometers. 

4, Speed of Floating -Stock Units 

The speed of floating-stock units refers to the relationship 
between the distance covered by a loaded unit and the time con- 
sumed for this purpose. The speed of a floating-stock unit is a 
mean value calculated separately for travel up- and downstream, as 
follows ; 

1. For a single journey: 

(a) For cargo -passenger ships, cargo ships, and barges 
with and without their own source of power, loaded tonnage-kilo- 
meters are divided by the loaded tonnage -days consumed in the jour- 
ney* 

(b) For tugboats the pdwer-kiloraeters (horsepower -kilo- 
meters) traveled in hauling are divided by the corresponding power- 
days (horsepower -days) engaged in hauling loaded barges. 

2* For the sailing season i 

(a) For cargo-passenger ships, cargo ships, and barges 
with and without their own source of power, the totals of all load- 
ed tonnage-kilometers traveled during the sailing season on trips 
up- and dowiistream are divided by the total loaded tonnage-days 
Gonaumed by these trips. 

(b) For tugboats the totals of all power-kilometers 
(horsepower-kilometers) traveled during the sailing season in haul- 
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ing up- and dowoatreaw are divided by the total of the ®o3^e- 
sponding auaber of povrer-days (hor»epower-days) eonauned in haul- 
ing loaded barges* 

fhe speed of a fIoating«*stoek unit is thus determined as a 
mean, by calculating the mean speed per ton of load capacity or per 
horsepower* Only the runscf loaded ships and targes, and of tug- 
boats hauling loaded barges, are given* 

The quantities determined in this fashion represent the 
number of kilometers run per day and are called the mean technical 
speed, which in this case also includes down-time* 

^* Utilisation of Load Capacity and Mechanical Power 

The utilization of load capacity of cargo ships and barges 
is the relationship between the number of ton-kilometers actually 
traveled on the particular journeys and the number of possible 
ton-kilometers if on these journeys the ship or barge had been 
utilized to the maximum degree possible under existing shipping 
conditions (so-called available ton •^kilometers). 

The coefficient of utilization of load capacity, expressed 
in percents, is calculated by dividing the number of ton-kilometers 
traveled during the given time period by the aorreaponding loaded 
tonnage-kilometers and multiplying the product by lOO. 

The eoef fie lent of mechanical power of a tugboat is the re- 
lationship between the effect of the tugboat’s shipping operations 
(in ton-kilometers) and the runs made by the tugboat, in terms of 
its aeehanleal power* A similar eoeffieient, idiich esq^resses the 
numiber of tons hauled per horsepower, is calculated by dividing the 
number of ton-kilometers traveled by the tugboat by the correspond- 
ing power-kilometers (horsepower-kilometers) of the tugboat. 
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6. Productivity of Fl rtatlnff-Stock Units 

The produotivity of floating-stoak uuita Beans the relation- 
ship between the effect of the work performed by a unit and 1*e 
time consumed in performing this work. 

The coefficient of productivity per floating-stock unit is 
calculated for cargo ships and barges by dividing the number of 
ton-kilometers traveled by the unit during a given time period by 
the number of tonnage-days in operation or the number of loaded ton- 
nage-days. The coefficient shows the mean number of ton-kilometers 
per ton of load capacity of the given floating-stock unit per day 
of operation. 

For tugboats the coefficient of productivity is calculated 
by dividing the number of ton-kilometers traveled by the tugboat 
during a given time period by the corresponding number of power- 
days (horsepower-days) of the tugboat in operation. The coefficient 
expresses the mean number of ton-kilometers per horsepower per day 
of operation. 
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CHAPTBSl IV. STATISTICS OH afPljOIMENT AND WADES 
A. limiaDaCTQKl RSoABKS 

tasks of building socialism and developing the national 
economy# as established in the Six-Year Plan for 1950-1955# require 
enonaous eajpenditures. The principal source for meeting these ex- 
penditures is inareased labor productivity the pace of which, under 
the conditions of socialist planned economy, is to be raised to a 
maximum. In the Li^t of the enormous goals of the Six-Year Plan 
it becomes reasonable to base the new financial organization and 
the financial system of the state enterprises on the principles of 
khozraschet; it also becomes clear how important it is to develop 
the maximum accumulation, planned and in excess of the plan. 

The state public transportation enterprises ea^loy around 
400,000 people. The wages and social benefits of this vast army of 
workers oonsusies more than 50 percent of all operational eijpendi- 
tures of the transpojrbation enterprises. When one realizes that 
e 3 q>enditures for the wages of a large proportion of the eu^loy^es 
belong in the category of e3Q>enses independent or almost indepen- 
dent of the volume of shipping^, then it is clear why matters such 
as the size of enterprise ee^loyiaent, work time and its utilization, 
increases in Labor productivity, and establishing wages on the prop- 
er level all begin to occupy important positions in the problems 
connected with rwiucing operational expenses, with reducing unit 
costs, and with increasing the rate of accumulation of ihm trans- 
portation enterprises. 

Quite apart from this the level of ei^loyment and of wages 
paid to such a large part of the national economy is of tremendous 
social significance. 

Thus the most luportant task of reporting and statistics on 
espioyesat aai wages is to collect and work uq? material which, when 
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coB^ared with data on plan fulfillaent in the other branches of en- 
terprise wanegeajentj, will make it possible to determine the degree 
and quality of fulfillment of planned goals in labor and wages, 
and help in the analysis of causes of discrepancies discovered. 

Such causes may be shortcomings in the organization of technologi- 
cal processes, in the system of norming work, in wage payment, etc. 
Systematic reporting and analysis of statistical material 
are, therefore, of great practical importance in the field of em- 
ployment and wages. 

B. COMPOSITION AND SIZE OP BMPLOYMBKT 


-The basic activity of transportation enterprises consists in 
shipping passengers and goods. The transportation enterprises per- 
form, in addition, a number of other iccportant functions, the pur- 
pose of which is to service and develop basic operational activity. 

In this connection the workers enployed in a transportation 
enterprise are to be divided into the following groups; 

1. The operational group, 

2. The non-operational group. 

3. The investment group. 

it. The capital-repairs group. 

The operational groig? contains workers whose work is connec- 
ted with the basic activity of the enterprise, and whose wages are 
chat^geable to operational costs. They include* 

1. Operational workers, l.e., those eoimected directly with 
the production of shipping servlees and who service operational ma- 
chinery and e<|alpiaent« 

2. Engineering-technical workers, who perf<nrm functions re*- 
guiring engineering or technical skills. This gr^*p also Includes 
planners and economists. 
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3* Mministrative'^'Office workers, such as directors, eadre^ 
division, workers, financial, administrative, economic, supplies and 
sales workers, clerks, tel^h&ne operators, etc* 

k. Economic workers, such as waged workers, drivers, mes- 
sengers, stokers, drivers of automotive vehicles, etc. 

5. Armed protective workers, fire guards, etc. 

6. Apprentices, regardless of age, engaged in Individual or 
group study and paid according to the apprentice pay scale. 

The non-operational group includes: 

l. Health-seirvice workers. 

2. Workers es^loyed in the a<hQinistration of residence 

houses ♦ 

3. Agricultural workers. 

4. Dormitory workers. 

5. Workers en^loyed in watching nonfunctioning installa- 
tions "belonging to functioning installations. 

6. Workers ea^jloyed in social-welfare installations. 

The investment groi:^ and the capital-repairs group include 
workers performijog investment and capital repairs by the economic 
method, and workers paid from investment funds or capital-repair 
funds. 

The above breakdown is essentially equivalent to grouping 
workers acceding to the sources from which their veges are fi- 
nanced. Individual types of inland transportation opiate with the 
aid of a large number of organisational chambers located throu^- 
out the countiv aceording to the line principle. This es^lains tlie 
need for breaking down each type of transportation into okreg en- 
terprises or other supernrisory regional units to coordinate the 
activities of their subordinate regional units. 
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The transpoiiiation enterprises have a very complex struoturei 
which is the result of entrusting fimctions of a given type to in- 
dividual regional units. The regional units which are called upon 
to perform these seirvice ;functioas are organized directly into so- 
called ’'services”, regardless of their location. The managing or- 
gans in these services are subordinated functionally to the central 
above them* This typ@ of organization is peculiar to trans- 
portation, particularly to the railroads. 

In this connection the workers in any given type of trans- 
portation belong to various okreg enterprises and simultaneously to 
various services, such as the traffic service, the commercial ser- 
vices, etc. 

The service functions of any given ’’service” involve a num- 
ber of definite tasks whose performance is entrusted to separate 
work groups. The work of these groups is given in terms of appro- 
priate units of measure. 

Within the confines of a given work group a worker may be 
ss^loyed at various jobs depending on his training and skills. 

Such a cos^lex structure of ei^loyment makes the job of em- 
ployment statistics difficult, particularly when the grouping is to 
take account of still other features, such as training, service ex- 
aminations taken, sex, age, the nature of 'ttae service position, 
awards received, etc. 

Special statistical investigations may, in addition, break 
down employees according to “stages". This grouping uses the fol- 
lowing features I 

1. Total stage of work (time spent on plant work)] 

2. Stage of work in transportation or in the given enter- 
prise! 

3. Stage of work in the given plant or at the given place 
of work idiea the same functions are being perfomod. 
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k* Stage of work In the given installation. 

3?h0 desired features are selected in concrete cases depend- 
ing on the purposes of the investigation. 

2* Beglstration of the Ito^er of Bifflployees 

An ea^loynjent r^ort is submitted on the workers kept on the 
personnel records in the given installation and receiving wages from 
the installation. The es^loyiaent report should include, above all, 
the following groups of workers. 

1. Workers who actually have begun work. 

2. Workers on service delegations, on vacations, sick 
leave ;.«j 3 Stemity leave, etc. 

3. Workers who, despite their obligation to appear for 
work, have for various reasons not come, because of illness, state 
obligations, Justifiable personal reasons, laziness, etc. 

4. Workers called up for tea^orary military duty, if they 
retain their wage rights. 

5. Workers working outside the given installation or sent 
for courses, etc, provided they continue to be paidby their in- 
stallation. 

The following, on the other hand, are not included in em- 
ployment reports? 

1. Workers sent to work In other installations and receiv- 
ing their wages there. 

2. Students at higher educational instatutiona and ^pren- 
tices at plant schools who are receiving their practical expe- 
rience in the given installation. 

3. Workers engaged for short-term work projects outside the 
scope of basic Installation activity, such as small repairs to dee - 
trical shipment, etc. 
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number of workers shown In emi^loyment reports varies more 
or less on Individual days of the report period for n\amerous rea- 
sons* Ihis makes it necessary to make a so-called “ea^loyment aver- 
age", i.e*, the average number of workers appearing in the ea^loy- 
ment report during the report period. 

The eK^loyaent average during the report period (such as dur- 
ing a EK>nth) is calculated by adding up the number of workers ap- 
pearing in the eaployraent r^ort on individual days of the report 
period and dividing the total by the number of work days during the 
report period. In regard to workers en^loyed in "tumus” work the 
en^Jloyment average is obtained in terms of calendar days of the re- 
port period, i.e., including holidays. 

c. m?imm TmmYm ai® fujidhty or mptammr 

Be^loyee turnover is the change in the number of workers re- 
sulting from the hiring of new ones combined with the departure of 
former workers, regardlessof the reasons for which they leave. 

Data on ea^Jloyee turnover in a given laonth are obtained un- 
der the following headings of the work-report forms j 

1. Number according to report as of the first day of the 
report month. 

2. Newly hired. 

3 . Eeleased from work. 

4. Nuaaher according to report as of the first day of the 
folloving month. 

The total number of workers as of the beginning of the re- 
port month, plus the number of workers hired, minus the number of 
workers released from work, should equal the number of workers as 
of the first day of the month following the report month (headings 
1 plus 2 minus 3 « 4). 
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The number of wjrlters hired and released should include only 
the number of -workers hired plus those released to work outside the 
givsn installation. 

The intensity of turnover is expressed by a relative figure 
which represents the turnover of employees calculated according to 
the following formulas 

Sq 4 - P 

J a ^ 

P 

Where J « the index of eii^Jloyee tiirnover, 

Sq « the number of sj^loyees as of the first day of the re- 
port month (heading l). 

P a the number of workers hired during the report month 
(heading 2)/ and 

Z =s the average eBployment during the report month. 

P 

The number of workers released is 0:!q)ressed only indirectly 
in this formula, in the average employment during the report month. 

Ea^loyee turnover shows the instability of the worker corps 
as a result of hiring of new workers and release of old workers, 
without discussion of the causes of these hirings and firings. 

Such causes may be organisationsil changes, increases or decreases 
in the volume of work in the particular installation, ete. 

Negative factors which disturb and disorganize the normal 
course of the productive shipping process are only those cases in 
which workers left work for reasons not connected with Installs* 
tion activities. Such reasons include release from work on the 
workers *8 requfie'i^, for disturbing work discipline ^ as a result 

of incapacity for work, etc. The variation in the coaaposltion of 
personnel which is the result of this type of release from wojfk and 
the new hirings which result is defined as the fluidity of Oiploy- 
meat, in c^trast to the turnover of ei^loyees disucssed above. 
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SBQployment fluidity may be determined only on the basis of e 
careful investigation of the causes of hirings and firings of work- 
ers, In cases in idiieh detailed data are lacking employment fluid- 
ity may be calculated (if great efforts are exerted in favor of ae* 
curacy) on the basis of ^neral data on the nusiber of workers hired 
and fired during the report period. The so-called index of em- 
ployment fluidity is an s^^ression of the percentage relationship 
of the smaller of these figures (workers hired and fired) to the 
average employment during the report month, 

0?he above method of calculating the index of employment 
fluidity is based on the fact that only the smaller figure (either 
those hired or those released) should be considered as the factor 
which in the given case determines the fluidity of esployment, and 
that the factors making the other figure not equal but larger 
should be ascribed to causes associated with the planned activity 
of the enterprise, 

D, WORK TIME MD ITS UTILIZATION 
1, Work^Time 

Work time is expressed in work-days or work-hours worked. 

The account-day is also used, 

A work-day is each day the worker comes to work ineluding 
days on which he leaves work, regardless of the nusatoer of hours he 
worked on those days. The nuBiber of work-days worked, in this 
sense, includes: 

1, Work-days of workers who appeared for work la the in- 
stallation on a given work-day and worked e full or partial day, 

2, Work-days worked on holidays in the fom of overtime 

work, 

3, Work-days during ^Ich servise delegations worked on 
installatloa Blatters. 
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4. Work*dayB of workers who, in connection with d^ys dur- 
ing the month in their Ijasic work -were transferred to other work# 

Work-days are not sui'ficient to determine the degree to which 
work time was utilized, since they do not show tiro© losses which 
may occur during the work-day. 

Work-hours represent the numher of hours during which actual 
work lasted. Hours of delay are included in work-days, but they 
should not he included in work-hours c Overtime hours worked should 
be included in work-hours in direct numerical representation, and 
not according to the excess wages paid for these hours worked. 

Work-hours processed in this way are a complete unit of 
measure, used to determine labor productivity, not showing distor- 
tions. 

Delay time is that time during '^ich a worker did not work at 
all on his basic work (as a sesult of delays) and was not used for 
other work. Delays saay be caused by shortages of materials or 
electric power, breakdowns, etc. Delays lasting an entire day are 
expressed in work-days, while shorter delays are given in work-hours. 

Overtime refers to the number of hours worked in additionto 
the legal work-time norm, and the numiber of hours worked on days 
which, according to the established work plan, should be days off 
fr<^ work. 

The normal length of the work day in Poland is determined by 
the lav on work tiaie in industry and commerce. According to this 
law the work day may be no longer than 8 hours per day and cannot 
exceed 46 hours per week. Work time equals the numSber of hours 
during which the worker is obliged to remain at his work or else- 
wheee on orders of the work director, on the basis of his work 
contract. 

The work time of persons in installations under individual 
ministries may, in the spirit of the law mantioned above, be ad- 
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Rusted "by special order of the particular mioister after listening 
to the opinions of the plant unions, leading to the substitution of 
equivalent norros for the nones established in the law* 

Transportation has required this type of adjustment of work 
time because of the duration of the shipping process, the variety 
of work performed in transportation, and the fluctuations in the 
amount of this work needed even over brief time spans* 

The order of the Minister of Railroads of 10 June 1920 ad- 
justed the work time of PKP eu^loyees by introducing so-called la- 
bor coefficients, established for each place of work and servlae 
post. The labor coefficients take into account the particular work- 
ing conditions in railroad transportation, in which periods of ac- 
tive work are interspersed with periods of waiting for work* The 
service time during which the worker actively performs productive 
operations withcmt interruption equals 46 hours per week, and this 
work has a coefficient of one. Service during which a worker is 
in reserve, i.e*, without work at his place of work, waiting for 
work, is given a coefficient of one-third. The time spent in this 
service should thus be divided by 3 in order to obtain the number 
of hours worked in terms of active work. Depending on the relation- 
ship between active work time and time spent waiting for work other 
coefficients of work and waiting tla® were established* Table J 
gives a list of the binding labor coefficients together with the 
corresponding time spent in service in hours per day, week, and 
monish, assuming that work during the particular month was contin- 
uous, i.e., that work was done on Sundays and holidays as well. 
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a?able 7 


Labor 

Coeffi- 

Relationship of Active WOrk Time 

Service Time 

in Hours per 

cient 

to Time Spent Waiting for Work 

221 

Week 

Month- 

1 

Uninterrupted active vork 

6;4o 

46 

200 

5/6 

3/U to l/k 

8 

56 

240 

2/3 

l/2 to 1/2 

10 

70 

300 

l/2 

to i/k 

13 

91 

390 

1/3 

Ready for work 


(138) 



It should h© noted that in determining weekly service one 
must use a timber of hours divisible by 7, which causes certain small 
deviations from the figure obtained by strict calculation. 


An order of the !4inister of Labor and Social Welfare adjus- 
ted the work time of inland -shipping workers; setting it at 46 
houss wekly. If technical conditicsas require, this norm can be 
replaced by an equivalent noria equal to 1,196 hours of work per 
six-month period, or 46 hours average per week, while the work time 
on individual days cannot exceed 12 hours per day. 

The order of the Minister of Labor and Social Welfare adjus- 
ted the work time of persons ea^loyed in the shipping industry, 
engineers, truck drivers, conductors, etc. 

The legal work-time norms for these people may be replaced 
by other norms provided work time does not exceed 10 hours per day 
or 598 hours in a IS-week period. Parsons in the group i^ntioned 
above are engaged in necessary work preceding the departure of 
an automotive vehicle from its place of rest or following the re- 
turn of such a vehicle to its place of rest may be eaployad for a 
maxlMUfii of two hours daily in addition to the above norms. 

The actual length of the work day during a r^q^ort period is 
expressed by the average real work time in hours per day, i.e., 
including overt^ hours. This is calculated by dividing the total 
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auaiber of work-hours actually worked during the time period hy 
the nuaiber of actual work-days during this same period. 

The index of utilization of work time is a relative figure ^ 
giving the relationship between the number of work-days actually 
worked and the total number of work -days in the given time period. 
The total number of work-days in a given time period Is calculated 
by multiplying the proper es^loyment average by the nutter of 
work-days during the given report period. 

2. Work Pise ip line 

During a given report period an installation has available 
a certain nuinber of work-days which is the product of the average 
eE 5 )loyment and the number of calendar days during the report pe- 
riod minus the number of work-days not utilized in the installation 
as a result of absenteeism. Absenteeism^ which is always expressed 
in work-days, thus characterizes the time not utilized in the given 
installation. 

Work statistics which registers days of absenteeism uses 
the following classification of the causes of absenteeisms 

1, Vacations. 

2. Maternity leaves. 

3« Sickness. 

4 . Absenteeism based on other binding legal regulations. 

5. Absenteeism with the approval of the administration. 

6. Arbitrary absenteeism. 

7. Holidays. 

The number of work-days on unpaid leave is added to absen- 
teeism with the approval of the administration. The nuji^er of days 
off from work for the period of a disease is ineluded in the num- 
ber of days of holiday and not in the number of days Of absentee- 
ism because of siekness. 
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With the escception of arbitrary absenteeism ail the above ca-- 
ses of absenteeism result frm causes recognised in the binding le- 
gal regulations. 

Labor discipline is directed toward avoiding the disorganiza- 
tion of work which results from arbitrary absenteeism, from tardiness, 
and from freguent depairture from work without good reason. 

According to Article 1 of the law of 19 April I950, concern- 
ing provisions for socialist labor discipline, every physical and 
intellectual worker must be held responsible for disturbances to 
labor discipline resulting from unapproved absenteeism. 

3. forming 

Data on absenteeism for various reasons do little to illusiin- 
ate the problem of how work time is used during the working day. 

In order to determine the method of utilizing the working day data 
must be available on the amount of time devoted to: 

1. Productive (active) work, 

2. Nonproductive work, and 

3. Delays (waiting for work). 

Determinations of this type are, to he sure, among the tasks 
of labor norming, but their outcome is a matter of lively interest 
to statistics as well. The data obtained is of great value for the 
organisation of technological production processes and of labor, 
which is in turn one of the decisive factors in the rate of in- 
crease of labor productivity. 

4. Labor Productivity 

Labor productivity denotes the efficient utilisation of la- 
bor, and is expressed as the amount of production of a given qiual^ 
ity turned out in a unit work-time or, conversely, as the amount of 
time consumed per unit production* Labor productivity thus bolls 
down tot 
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1. The relation between production and the labor directly 
consumed in the given branch of production, so-called "live” work* 

2. The relation between production and the total labor con- 
sumed for this purpose, i*e., both "live" work and materialized 
labor, which is contained in the means of production consumed in 
the production process (fuel, materials, tools, etc). 

The labor competition moveiaeiit which is developing in Poland, 
based on the Soviet example of the Stakhanovite, Luninov, Krivo- 
nosov, and many other movements, is directed towai^d obtaining bet- 
ter productive results with simultaneous savings in the consumption 
of materials, fuel, etc. Herein the unit of reference for labor 
productivity is not live work alone* At the same time the majority 
of indexes of labor productivity discussed in this section used 
only live work as their unit of reference. 

The proper solution of a large number of economic problems 
in transportation, and particularly the need for maximum accumula- 
tion, requires a large and systematic increase in labor productiv- 
ity, i*e., increases year by year. 

Since labor costs in transportation constitute more than 50 
percent of operational esqpenses, increases In labor productivity 
represent one of the main factors ^ich can reduce unit production 
costs • 

Increases in labor productivity will a^so make it possible 
to carry a larger number of shipments with the same or only slight- 
ly larger number of workers and rolling stock. Thus the income of 
the transportation enterprises will increase more rapidly than op- 
erating ec^enses, and aocumulation will advance at a picker pace* 

Such an isq^ortant problem as the organiSMtion of wages de- 
pends mainly on the proper connection between the level of wages 
and labor productivity. 


- Ik9 - 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 


\ 7 ^ 7 


In any branch of production turning out similar products the 
best unit of measure for labor productivity is the number of prod- 
ucts made, expressed in natural units per -worker during the report 
period* 

A financial unit of measure, in cu3:Teat or fixed prices, taust 
be used in cases where production is not homogeneous, -vjherein the 
use of physical units, wei^ts and measures, and other units such 
as pieces, meters, tons, etc, is impossible. 

Shipping is the product of transportation, and is expressed 
basically in two units of measure: in ton-kilometers and passenger- 
kilometers . 

It is therefore understandable that in transportation, lor a 
more general determination of labor productivity, these two units 
of measure are frequently reduced to a single physical unit of 
measure, usually ton-kilometers. 

Average labor productivity in transportation is measured spe- 
cifically in ton -kilometers resulting from the shipment of goods, 
including economic and service shipments, and *fcon-kilOHieters de- 
rived from recaltulating passenger-kilometers carried during the 
given tie^ period, expressed per worker employed in the operational 
groiAp. 

The reference unit in this formulation is the work unit, or 
the work tiiae of one worker. Bepending on the need work-hours, 
work-days, months, quarters, or years are used for calculations. 

The possibility of using in calculations only a physical 
unit, i.e., ton-kilometers, opens the way to a direct eoa^arison of 
various means of tran^ortatlon in terns of labor productivity. 

In the USSR the unit used to measure shipping for this pur- 
pose on all means of traai^rtatian is the ton-kilometer. In rail- 
road transport the Soviets also use so-called (substitute) equal- 
ised ton-kiloseters calculated on the asaua^tion that one passen** 
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ger-iciloffleter equals one lion-kilOHiieter. !Ehis equallaation Is Jus- 
tifie4 by the fact that the eost of oue-passenger-klloBieter on the 
USSR railroads is only sl|g[7Siy hi^er than the cost of one ton- 
kilometer* 

On the PKF the cost per passenger-kiloffieter in 192^^ was al- 
most equal to that per ton-kilomater; in 1939 it was twice as great; 
and now it is around 15 percent lower. 

Because of this constantly changing relationship between the 
eost per passenger-kilon^ter and the cost per ton-kilometer, the 
PKP has adopted the gross ton-kilometer as the basis for determin- 
ing total labor piquet ivlty. This pirocedure affords certain ad- 
vantages, since only one physical unit appears, making further cal- 
culations unnecessaryj the gross ton-kilometer simultaneously in- 

« 

eludes the shipment of ecipty rolling stock. 

it should not be overlooked, however, that gross ton-kilo- 
meters include not only net shipping production but also the work 
connected with creating this paroduction. The use of work as well 
and not only net production, as the basis for dstermining labor pro- 
ductivity, is inconsistent with idxat we mean by labor productivity 
and leads to incorrect conclusions. This is because the creation 
of a certain volume of net shipping production with bad utiliza- 
tion of railroad rolling stock, and thus with an unnecessarily 
large number of gross ton-kilos«ters, will show up in this system 
of caiculati(»is as an increase in labor productivity, which is ob- 
viously incorrect. 

ThQ use by the PKP of a method of determining labor produc- 
tivity which is different from that used by other means of '^rans* 
portstion has caused eonslderable dlf f ieultles in the direct es»- 
parison of results achieved maong various asttis of tranfl^rtatioa. 
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For this reason it has recently been decided, effective 
1 January 1952, to deteraiine labor productivity for the PKP also 
on the basis of substitute ton-kiloEieters. 

In autoBJOtive transportation the differences between imit 
costs in frei^t and passenger traffic are particularly great? in 
1949 the cost per ton-kilometer on the PKP, for exatr^le, exceeded 
the cost pBr passenger-kilometer by 12-fold# This disparity is 
being evened out now. The PKP expresses production in financial 
units in determining isP^or productivity. 

The use of shipping production to deterraine labor productiv- 
ity in railroad transportation is possible only as the most general 
characterization of an operational group throughout the rail net- 
work and not in individual okregs. 

In carrying individual shipments In the majority of cases 
two or more okregs participate which usually have different traffic 
conditions. Some of these okregs have primarily transit shipments, 
which results in a large number of runs made. Others, on the 
other hand, show mostly traffic connected with the dispatch or rec- 
eipt of passengers and freight, resulting in a relatively small 
number of runs. 

In automotive transportation, on the other hand, the use of 
shipping production to determine labor productivity is possible 
either for a whole enteiprise or for individual economic units 
(okregs, offices, etc) because of the negligibly tt»ll shipping con- 
nections between these units. 

It is known from tran^ortation economics than when the num- 
ber of ^ipments is increased the number of workers en^loyed in an 
operational grou© does not increase in direct proportion but rather 
more slowly. When shipping falls off the number of leaployeee 
drops less rapidly than the nuniber of shipments. This discrepancy 
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in the rate of change hetween the number of shipments and the num- 
ber of eii??loyees, other conditions being equal, has a very impor- 
tant effect on the value of the labor -productivity index, a fact 
'Which should be kept in mind in evaluating the level of labor pro- 
ductivity at various times. 

Labor productivity in individual services or work groups must 
be expressed in units which give the iamediate result (product) of 
the given service or group, ^ch means of transportation which 
uses its own units has developed a large number of indexes showing 
the labor productivity of individual services or individual groups 
within, the given service. These indexes include: 

III railroad transportation: 

1. The number of locomotive-kilometers per 'worker in the 
mechanical service. 

2. The number of locomotive -kilometers per locomotive crew. 

3. The number of train-kilometers per worker in traffic 
service . 

4. The number of substitu-fee ton-kilometers per -worker in 
commercial service. 

5. The number of work-hours consumed In current repair per 
100 locomotive-kilometers or per 10,000 car axle -kilometers. 

6. The number of million zlotys of materials turnover per 
supply-service -worker. 

7. The number of ton® of coal loaded on loeoaotives per 
work -day of the particular work groups. 

In automotive passenger traffic: 

1. The value of shipping production, in fixed prices, per 
service worker. 

2* The nuaiber of ear-kilometers per Service worker. 

3. The number of paesenger-kilometers per searviee worker. 
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In automotive freiglit traffic: 

1. The value of shipping production, in fixed prices, per 
service worker. 

2. The number of car -kilometers per service worker. 

3. The number of ton-kilometers per service worker. 

In dispatching: 

!• The value of services, in fixed prices, per worker em- 
ployed in dispatching. 

2. The number of tons net dispatching per worker employed 
in dispatching. 

3* Tile number of tons transloaded per trans loading worker* 

In service stations: 

1* The number of work -hours per 100 car-kilometers* 

Since analysis of statistical data is properly the job of 
the organs using statistical tables, attention should be drawn to 
the fact that the level of labor productivity is determined in part 
by various factors which must be taken into account in planning 
labor productivity and in analyzing results. The more isportant of 
these factors are: 

1, Factors of a social nature: 

(a) The growth of political and social consciousness of 
workers liberated from capitalist exploitation and working for 
their* own welfare, for their own class, for the people’s state. 

(b) Socialist labor competition, the Stakhanovlte move- 
ment, the rationalizer movement, etc. 

2. Factors connected with natural conditions: 

(a) The effect ©f geographic conditions on the nuiobar 
of workers ea^ployed (in railroad transportation these may include 
difficult line profiles, drops, rises, etc). 
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(b) The effect of climatic coadltions. 

3* Factors of a technical natures 

(a) technical equipment and iiaproveKiients in exist- 
ing equipment* 

(h) The mechanization of laborious -work. 

If. *010 total volume of prcjduetlon, particularly the volutae 
of production of one kinds 

5. Factors of an organizational nature: 

(a) Timely supplies of rav materials, fuel, and other 

roaterials • 

(b) The organization of technological processes and the 
Increase In the proportion of normed ’«^rk. 

(c) The preparation of cadres, continual instruction of 
wrkers, and increasing their skills. 

(d) Proper organization of york* 

(e) Planning of work and shipping (particularly mini- 
mizing fluctuations, and controlling the fulfillment of planned 
goals). 

(f) Practical application of the discoveries of progres- 
sive workers. 

(g) Is^jroviug labor discipline and avoiding fluidity 

of manpower. 

(h) is^roving working conditions and labor safety and 

hygiene* 

Among the factors of an orgai^zational nature which affect 
the growth of labor productivity one of ti.® most fundamental is 
proper norming of personnel* This must be based prlsiarily on work 
norma which define either the work time necessary to perform indiv- 
idual functions or the number of production units which a worker is 
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Obliged to turn out par unit time. In either case the norm is 
based on full utilization both of the working day and of technical 
e(|uipBU^n.t and other Means of production* 

Rational norming cannot be based on maintaining past man- 
Btatistloal noma (i.e., based on results achieved in the past). 
Kfforts Bust rather be nade to develop mean progressive norms or- 
iented on the results of progressive vorkers. Their experience, 
methods, and achievements will thus find the widest possible prac- 
tical application, and become the basis for reconstructing the 
technological process. 

Considering the enormous importance of increases in labor 
piraductlvlty for transportation economies, and in view of the con- 
nection between labor productivity and the wage level (contract 
wages), either quantitatively or in a manner taking account of qual- 
ity, each transportation enterprise must direct its efforts toward 
raising labor productivity, suppressing or coE^letely eliminating 
the effect of negative factors and promoting and developing the ef- 
fect of positive factors. 

It is the task of analysis to use the material supplied by 
reporting and statistics to determine whether and to what degree 
the results achieved correspond to the efforts made in this direc- 
tion and to the planned goals. 

5* Statistical Ck)fflPilattons 

Nuiasrical data on average ej^loyment in various groiaps, on 
labor turnover and fluidity, on work time ejqpressed in work-days 
and work-hours, on the nuaiber of days and hours of delay broken 
down into causes of delay, on the number of overtime hours, on the 
real length of the work day, on absenteeism and Its causes, etc, 
ocm^iled in statistical tables for an entire transportation enter- 
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prise and for individual serviees, are not only of enoraK>u3 iis^or- 
tance for pwiding a picture of marking time and its utilization 
but they are also the basis for determining labor productivity. 

It should be noted that an isolated index giving labor pro- 
ductivity for a particular report period really says very little^ 
since it does not show the dynamics of labor product i-'/ity. Sta- 
tistical coB^ilations on this subject should, therefore, contain as 
a rule data on labor productivity for a number of report periods 
within the same long-range plan. These data should be compiled in 
absolute figures and, for better contrast, also in relative numbers, 
expressed in percents or in dynamb indexes. 

As an example of this type of statistical compilation we may 
present a part of the table given in V. Z. Umbliya’s Osnovy organi- 
zatsli normlrovaniya i planirovaniya truda n a zhelezhodorozhDom 
transporte [Principles of the Organization of Labor Horming and 
Planning in Railroad Transport], published in ^scow in 19^9 a 
Polish translation of which is being published by the Oosminica- 
tions Publishing House in Warsaw, This table illustrates the in- 
dexes of labor productivity and the utilization of employees on So- 
viet railroads between ±935 ahd 19^* 
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Table 8 


Index 

mi 

22^ 

2m 

1938 

1939 


la ShippinK Itoits per Worker 







Thousands of ton-hilometers 

273 

340.2 

370.7 

366.9 

384.0 

397.2 

As a percent of 1935 

100 

124.6 

135.8 

134.4 

l4o.6 

145.5 

Locomotive Crews 







Monthly output per operator in 
freight traffic during obli- 
gatory work time (kilometers) 1,798 

2,0T4 

2,264 

2,235 

2,233 

2,384 

As a percent of 1935 

100 

115.4 

125.9 

124.3 

124.3 

132.6 

Ton-kilometers per drew mem- 
ber (millions) 

2.8 

3.4 

3.8 

3.9 

3-9 

4.2 

As a percent of 1935 

100 

121.4 

135.7 

139.3 

139.3 

150 

Mean crew size (persons) 

2.72 

— 

.. 

2.86 

2.89 

2.9 

As a percent of 1935 

100 

— 

— 

105.1 

106.3 

106.6 


S. WAGES 
1. Wage Systems 

Xfege increases must be strictly connected with increases in 

labor productivity such that: 

1. Increases in labor productivity must precede wage in- 
creases in time; since they are the cause and foundation of wage 
increases • 

2# Increases in labor productivity must not be balanced by 
such far-reaching wage rises as would be in^roper or in contradic- 
tion with the re<iuire«aents of socialist accumulation, which is in 
turn the material foundation for expanded production. 

Proper wage organization is in its turn one of the most im- 
portant factors leading to a rise in labor productivity. Short- 
comings in wage organization, ^ the other hand, not only have a 
negative effect on labor productivity, they may lead to atiU an- 
other negative phenomenon, i.e., increased labor fluidity. 

- 158 - 


Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 



Existing wage systems are based on payments in proportion to 
either the quantity of production turned out or the aeiount of time 
•worked* Asaong the four basic wage systems used — normal piecework j, 
progressive piecework, ordinary daily, and bonused daily wages — 
the ordinary daily wage is the only one not structurally tied to ri-*- 
ses in labor productivity* These wage systems are based on the 
following principles: 

1. The normal piecework wage is paid in proport ionto the 
quantity of production turned out* The wage paid per unit of pro- 
duction does not change regardless of whether and to what degree 
the worker fulfilled the established work norm* 

2. In the progressive-piecework wage system the worker irdio 
exceeds established work norisis is paid on different scales? 

(a) That portion of production turned out within the 
limits of the obligatory production norm is paid according to the 
normal wage table. 

(b) That portion of production turned out in excess of 
the obligatory production norm is paid according to a hi^er scale 
of wages. 

3* In the normal daily (hourly) wage system the wage is cal- 
culated according to a wage table, and the quantitative and quali- 
tative indexes of work done are not reflected in the wage. This 
system represents the payment of wages for time worked and should 
be \ised only for workers \^ose work cannot be calculated and normed 
with sufficient accuracy* 

In the bonused daily-wage system the worker is paid a daily 
wage and, in addition to the wages calculated according to the wage 
table, receives a bonus for the fulfillment and overfulfillment of 
the plan and for achieving certain qualitative work indexes (such 
as for saving fuel, oil, and materials, for a larger maiher of runs 
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betveen repair©, etc). This s^rstem is used principally for intel- 
lectual workers and certain plant groups. 

Both the normal pieeeworli and the progressive piecework wage 
systems may be organised in the form of an individual or a group 
system. 

In an individual system wages are calculated for each worker 
depending on the volume of his individual production. The indiv- 
idual system is the most widespread form of wage payment. In the 
group system wages are calculated on the basis of production by an 
entire group, and within the group wages are distributed to indiv- 
idual group members depending on the amount of time worked by each 
worker and his indlvlduai position in the wage table. The group 
system is encountered less frequently. 

2* The Wage Fund 

The wage fund for a monthly rcsport period includes all pay- 
ments received by the workers for their work during the given monGh, 
particularly basic wages, supples^ntsl wages, special payments, 
equivalent payments in kind, prices, social payments, and payments 
for work ordered. The wage fund, on the other hand, does not in- 

Y' 

dude other payments, such as rels^arsemants for -^vel expenses, 
service delegations, and scholarships paid to studying workers. 

The wage fund for commercial and serviCi^ units distinguishes 
two categories of workers i 

1. Administrative workers -vdiose wages are not strictly de- 
pendent on the degree of completion of planned functions. 

2. Operational waiters, whose work is closely connected with 
the fulfillment of the planned functions of the enterprise, and 
whose wages depend on the degree of falfllXnent of these functions. 

The final coAculations regulating the total payments made to 
all categories of workers for a given month should be made by the 
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of the following the iioiith in vhleh the enterprise isade 

the payoents. 

The vage fund for a given stonth also iEiclvd,es payTsi®nts made 
at a later date, provided they eoncem only payments made for work 
done during the given report month « Thus all later pay^nts rela- 
ting to the month for vhich calculations have already been laade may 
be paid only to the extent that the wage fund for the particular 
month is not yet unexhausted. 

The wage fund includes all wage payments ('’gross payments”), 
i.e., without taking note of deductions for taxes or other purposes. 

The final calculation and report on the wage fund for an In- 
dividual report period contains data on the determination of wages 
as a function of the amount of shipping services produced. These 
data make it possible to answer questions such as: 

1. What was the mean wage paid to administrative workers? 

2. What was the size of the wage fund of d^erational work- 
ers in proportion to the amount of services performed? 

3» What was the relationship beteeen the percentage perfor- 
mance of planned services per operational worker and the percen- 
tage deviation of the mean wage of these workers from the wage 
envisioned in the wage fund! 

3« Subjects Dealt with by Wage Statistics 

Wage statistics is eoncemiOd with statistical investigations 
of the relationship existing between changes in the wage level and 
the rise in labor productivity, while these investigations may ex- 
tend either to a certain branch of the national eeenomy or to in* 
dividual poirtlons of the particular branch or my be limited to 
Isolated groins of plan workers. 
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fhe relationship between the wage level and the increase in 
labor productivity shows up in the con^sltion of wages, in the 
level of wages of various plant groups, in the use of different 
wage systems, etc. In this connection the program of statistical 
investigations of wages embraces the following subjects t 

1. CoB^JOsition of the wage fund. This involves characteri- 
zation of individual eoa^onent portions of the total wage fund. In 
the statistical reporting of transportation enterprises the cot^o- 
sition of the wage fund eontains the following elements j basic wa- 
ges j a variable portion of the wage (bonuses )j all additional pay- 
ments (the total amount); payments for overtime work; payments for 
vacations and time not actually worked (in the ease of workers). 

2. Average wage diiring the report period. In order to ob- 
tain some numerical characteristics various types of workers are 
grouped according to the average gross wage paid to them (without 
deductions), and again for each group according to individual sys- 
tems used for paying employees. In this manner one obtains data on 
the nuaiber and percentage breakdown in each group of workers paid 
according to various wage systems, as well as other structural in- 
dexes. 

Only workers who have been on the e«^loyment records through- 
out the report period should be grouped according to the average 
wage paid. Those workers yAao were taken on, released, or were sicsk 
during the report period should not be cincluded in the groups 
since distortions will be introduced into the data. 

3. The use of various wage systems. In order to obtain 
relative data three methods are used; each of them has its partic- 
ular value. 
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The first Bsethod can be reduced to a deterajination, by the 
proper groupingj of the nuaiber of work hours worked during the re- 
port period aceazrding to various wage systems. The nuaiber of per- 
sons ea^loyed in work which is paid according to the progressive 
piecework system should include all workers paid according to this 
system, even those who did not exceed the work norm during the re- 
port period. 

The second method consists in grouping the workers (included 
in the eH?)loyment report) according to the wage systems used for 
the work to which they are assigned. 

The third method consists essentially in investigating in- 
dividual cos 5 )onents of the wage fund, i.e., in detersiining indexes 
characterizing the corj^position of the wage fund, as discussed in 
paragraph 1. above. 

The purposes of analysis based on the material provided by 
wage reporting and statistics includes 

1. Discovering shortcomings resulting from the use of va- 
rious wage systems. 

2. Discovering discrepancies between the wages of indiv- 
idual plant groups. 

3* Sstabllshing preventive measures for eliminating the 
shortcomings which have been found. 
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CHAPTER V. MATERIALS STATISTICS 
A. THE TASKS OF MATERIALS STATISTICS 

The basic Job of materials aanagemeat is to keep the piro* 
ductioii process coatiauaXly supplied with the necessary ineans of 
production in order to assure uninterrupted produet ion# 

The means of production refers to the resourees of -work and 
the objects of vork. The resources of vork will be discussed in 
more detail in the section entitled **Statl sties of Permanent Be- 
sources”# The objects of work include raw materials (i.e., prod- 
ucts of mining and agriculture), intermediate products {i#e.j, 
products of the processing industry), and fuels# 

These means of production, subjected to division of labor in 
the production process, result in a certain type of production# A 
considerable portion of this production represents new means of 
production \rtiich is in turn used in further production processes. 

In the process of material supplies there is, therefore, a 
strict connection and a mutual dependence aiaoag individual enter- 
prises and portions of the national economy. The supplying of some 
enterprises with the necessary means of production is at the same 
time seUing the finished produets of other enterprises which pro- 
duce the particular means of pjroduetlon. 

The means of production are in '^la manner subjected to the 
process of turnover, whose cycle is cos^osed essentially of the 
following steps s 

1# Supplying production with the necessary means of pro- 
duction# 

2* The production process# 

3* Beallsation, or the sale of the finindned product# 
Msterlals supplies and sales are therefore the two limiting 
features which define the turnover cycle of the means of produce* 
tion in their mevement from producenr to consuner# 
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On the seale of the national economy material supplies and 
the sale of finished produets are therefore a single process pro- 
viding the material conditions for simple and expanded reproduc- 
tion* Dhe organized movement of production from producer to con- 
sumer assures the uninterrupted realization (sale) of finished prod- 
ucts and the uninterrupted and timely supply of enterprises with 
the necessary means of production. 

Under a socialist economy these relationships occurring in 
the process of material supplies cannot he arbitrary, hut become 
instead the object of planning. The plan outlines the form and con- 
tent of materials supplies and determines the most efficient ways 
of utilizing materials supplies. 

The processbf turnover of the means of production is differ- 
ent in transportation. In transportation the realization of ship- 
ping cannot be separated from the shipping process. As a result the 
process of turnover of the means of production in transportation Is 
eoaposed of only tm steps: 

1 . Supplying transportation with the necessary means of 
production. 

2. The productive shipping process, which is at the same 
time the sale of shipping services to the recipients of the services. 

In order to gain an idea of the great importance of mate- 
rials management for each transportation enterprise one needs only 
point out that in the total of c^eratioaal ei^enses, including ex- 
penditures for capital repairs made by the transportation enter- 
prises according to the khostraschet method, the proportion of ex- 
penditures for materials supplies in 19^8 and 19^9 varied between 
30 and 45 pereent, depending on the means of transportation Involved. 

With materials supplies occupying such an io^ortant position 
particular attention must be directed to seeing how materials aaa«* 
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agemeat meets the reguiremeats of effleieney and rational manage- 
ments 

1. That it provide a eontinuing and economic supply of the 
nee^issary materials, in the proper quantities, qualities, and on 
time, as determined in advance* 

2. That it avoid hlooking the flow of the means of produc- 
tion by the formation of excessive or con^letely unnecessary re- 
serves* 

3* That it provide for the rational utilization of mate- 
rials by consumers. 

These requirements should be realized by: 

1. The proper planning of materials supplies, since this 
plan is a hartaonized part of the shipping-finance plan of each 
transportation enterprise. The supplies plan should specifically 
be compiled on the basis of a careful determination by the place 
of work (i*e., by the future consumers of Biaterials) of a detailed 
plan for the eonsuaption of materials, fuels, and certain equip- 
ment necessary for aoem^lishing the shipping goals envisioned in 
the Plan, and for current and capital repairs made by the khoz* 
rasehet method. The materials -consumption plan should thus be 
based on progressive and mobilizing materials-consunption norms 
worked out with an eye to rational savings. 

2. Establishing the volujae of warehouse supplies on the 
basis of the production plan and delivery deadlines, and a strict 
determination of emergency levels of individual materials. 

3 . Keeping watch of the consunption of materials and an- 
alyzing, controlling, and correcting the adopted eonsunption norms i 
since these are the basis of the materials-sonsumption plan and 
thus also of the supplies plan. 
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These basic tasks of rational materials management and meth- 
ods of realising them also constitute the subject of materials 
statistics. This subject is made up specifically of: 

1 . Materials supplies . 

8 . Warehousing and turnover of n^terials in supply points 
(warehouses). 

3 . Materials consumption. 

IData from records^ accounting, and materials reporting are 
used as source information for materials statistics. 

B. mTSRIAia SUPPLIES 

1. Grouping !feterials According to Typ e and Homenclature 

The requirements of the materials -supply and finance plans 
make obligatory the following grouping of materials according to 
t;y’pe: 

1, Basic materials. 

2, Auxiliary materials: direct and indirect. 

3 , Fuels . 

h. Packing materials. 

5. Low- value and short-term inventory. 

6 . Spar® parts for machinery and technical equipment. 

Basic raaterials (raw materials, semifinished products) malce 

up the basic substance of a product in that they: 

1 . Either become part of the finished product (as clay in 
the manufacture of bricks), 

2. Or are transformed during the production process, giving 
new products as a result (such as iron ore in producing iron), 

3 . Or they are the packing Tsaterial and as such a part of 
the product in the form In which it is to be sold, and are thus 
included in the sale price (such as oateh-boxes). 

Direct aiixlliary materials are tiaose used directly in the 
production process | they are not an essential con^nent part of the 
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new product^ l»ut merely la^art certain qualities to it (such as 
dyes^ polish^ enamel^ etc). 

Indirect auxiliary materials are those which: 

1. Either are not part of the finished product nor impart 
to it their particular qualities, Taut whose use is connected with 
the production proaess (such as polisuiag, grinding, veneering ma- 
terials, etc), 

2. Or are used only for preserving productive equipment and 
keeping it operating, 

3. Or are used for general administrative -economic purposes. 

The Isreakdown of materials into basic and auxiliary depends 

on their role in creating the given product. The same materials 
may he considered either basic or auxiliary depending on the func- 
tion which they fulfill in the production process. For exanple, 
sand for polishing is an auxiliary material, while sand for con- 
crete production is a basic material. Similarly coal for heating 
or power is a fuel, while in coking pjants it is a basic material. 

IiQfw- value and short-term inventory. This category includes 
objects which are not imtoediately used, directly or indirectly, in 
the production process, but because of their small value or limited 
useful life are not included in permanent resources. This group 
includes, for instance, working tools, instaruments, ar^i measuring 
inatruoients, small office, warehouse, and economic equipment, and 
protective clothiag. 

This groining of materials according to type has certMn 
shortcomings since it fails to enumerate permanent inventory, for 
instance. This grouping, made principally from the point of view 
of the requirements of the enterprises producing material goods, is 
only slightly applicable to transportation enterprises. The trans- 
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portatioa enterprises ere of the aervice^produetive typ«# 
do not use basis materials in their pperations* 

Until this situation is ©hanged the transportation enter- 
prises will continue to use, particularly for planning purposes, a 
breaJsdown corresponding to the materials groups in the Uniform Ac- 
coxmts Plan. This grouping is intended primarily for the require- 
ments of financial accounting, and not the requirements of syste- 
matization worked out from the point of view of materials nminage- 
ment. The use of this breakdown, however, has certain practical 
aspects, vhiQh will be discussed in the section on reporting mate- 
rials turnover. 

The enormous variety of the means of production means that 
for the purposes of rational materials management they must be in- 
cluded in a schedule containing the names of individual types of 
raw materials, other materials, fuels, and tolls, broken down into 
groups according to certain features. This type of technical no- 
menclature should meet the following requi^rements j 

1. The names of individual types of raw materials, other 
materials, fuels, and equipment, as well as their classification 
in the schedule, should be uniform and standardized for all enter- 
prises and organizations which are Interested in production, sup- 
plies, and consumption of the given materials. 

2. The schedule of the means of production should be organ- 
ized technically; It should corrs^ond to the types, categories, 
and other qualitative features of the given type of production; and 
it should coincide with established norms. 

The basis for developing such a schedule is us\ially the spe- 
cification of products according to types of materials, such as 
ferrous ostals, nonferrous metals, wooden materials, building ma* 
terials, ete. 
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$ch«du3jes adopted in the balance sheets and plans of 
individual types of production, as approved by the ©overntoent, meet 
to a certain degree the conditions for these uniform schedules of 
individual types of rav materials, other materials, fuels, and 
equipment. These schedules are set up according to group positions 
and are comnion to all enterprises and organizations producing and 
consuming the given products. There is really nothing against the 
further refinement of nomenclature vithin the framevork of this 
general schedule and expanding it by introducing more names de- 
fining in greater detail the categories, qualities, amounts, etc. 
The need for such supplementation results from the special aspects 
of production and of supplying individual enteiprises in connection 
with the specific nature of their operations. 

The names in the schedule should be set up in a definite 
order and classified according to groups and subgroups, types, 
categories, dimensions, and other qualitative features. In the in- 
terest of a more succinct indication of the individual product 
names, symbols, i.e., numerical denotations which have been agreed 
upon, are used in the sehedule for each group, subgroup, category, 
type, etc. 

It should also be noted that warehouse recoms include a 
further breakdown of mterials into new and used. 

2. Delivery Records 

The delivery of materials is preceded by a number of formal 
acts (functions) within the framework of the materials •supplies 
plan for providing deliveries of materials in a certain quantity, 
with the necessary quality, and within certain time limits. 

These formal acts (functions) include materials requisitions 
and acquiring allotiaents, ordering, retail purchase, concluding 
contracts for materials deliveries, etc. 
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Records of materials supplies also include these acts (func- 
tions)^ as %iell as data on the materials received as a result of 
these acts* 

A special card file is used for the registration of these 
data; the card file is broken down into tj'pes of acts (functions) 
preceding supply deliveries, i.e,, requisitions, ordering, retail 
purchase, concluding contracts for materials deliveries, etc. 

Within the range of each of these sections the card file 
must be kept according to the established nomenclature of materials 
to be delivered. 

Each card in the card file has at the top headings for en- 
tering data defining in closer detail the particular act, such as 
the number and date of a requisition, the order, the contract, etc; 
the supplier, the material to be delivered, %'m quantity and qual- 
ity of the material, price, deadline, place and means of delivery, 
financial value of materials to be delivered in the future, etc. 

Other headings on the card are for data concerning the “real- 
ization” of the material. Information is included on the date of 
realization and the quantity of material realized, the quantity of 
faulty material, a determination of the nature of the faults dis- 
covered, the quantity of material not acc^ted because of faults, 
the quantity of material aee^ted at areduced price, the amount of 
price reduction, etc. On the basis of these data special records 
are kept on delivery deadlines Which were not met, contract pen- 
alties, etc. 

The basis for making these realization records is warehouse 
receipt reports, shipping documents, copies of si^pliers* bills 
indicating quantity and quality of taaterials received, records giv- 
ing the faults found in materials, etc. 
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Delivery should be distinguished from realisation: realisa* 
tion coneems toaterials assigned to the reeipient, regardless of 
whether the material is in the supplier’s warehouse or has merely 
been assigned to the recipient. Delivery, on the other hand, re- 
fers only to material actually sent to the recipient. 

The moraent of delivery is the moment when, according to the 
contrast or the delivery specifications, the supplier’s responsi- 
bility for the material ends and the supplier can demand an ac- 
counting, settlement, or an acceptance of the bill. 

It should be pointed out that materials supplied from out- 
side the given transportation enterprise should be acknowledged 
quantitatively and qualitatively, while material from internal 
sources within an enterprise is subject basically only to quanti- 
tative acknowledgment. When both quantitative and qualitative ack- 
nowledgment are made the qualitative acknowledgment must not coin- 
cide with the quantitative one, but should be earlier or later. 

In order to keep track of realization from the point of view 
of individual in^ortant groups of materials, regardless of the rec- 
ords kept and described above, it is desirable to keep a separate 
“group** card, file. 

For each irapoiiiant grovfp of materials a special icard is 
entered in the card file, with headings for entering data on: 

1. The planned requisition of the given material, e3q?ressed 
quantitatively and qualitatively. 

2. The actual realization, also quantitatively and quali- 
tatively. Data on material realization are added up monthly. At 
the end of each quarter 3 months’ data on materials realization are 
added and data are entered on the eonsumptlon of oateriala in the 
same quarter. Finally, a balance is made out for the following 
quarter. 
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The data eoatained in these card files are the basis for 
working out statistical tables showing the realization of indiv- 
idual materials in con 5 >arison with the supply plan* The degree of 
plan fulfillment is characterized by percentage indexes. 

Separate statistical tables should contain statistical com- 
parisons concerning: 

1. The deadlines for obtaining materials, and 

2. The completeness of materials deliveries, i.e., the pro- 
portion of deliveries of all spare parts required. 

Obviously the failure to deliver materials within specified 
deadlines, when the necessary spare goods are not available in the 
warehouse, may cause considerable difficulties in fulfilling the 
production plan. The same difficulties may be encountered when ma- 
terials are not received until the end of the month even thoiigh, 
when the matter is considered formally, the monthly supply plan was 
fulfilled. 

The con^Jletion of planned work may encounter obstacles when 
material belonging to the same category is supplied in insuffi- 
cient quantities. When deliveries of fasteners, for instance, are 
only around 45 percent of the planned amount, track-laying in the 
planned amount will be difficult, although track deliveries i&hem- 
selves may have been very highj say around 95 percent. 

One of the tasks of materials -aupp lies statistics is, there- 
fore, to simply analytic data in order to reveal such causes of 
failure to oongilete established production plans. 

Tables set up according to the index method show the dynam- 
ics of deliveries of particular materials ovar a period of several 
years. Such tables should show, in the firat line, the delivery 
of material in individual years of the period, in natural or phy- 
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sicai uaits. In the second line the dynaniics of the volume of de- 
liveries is cheracterized hy indexes, with those of the first year 
of the particular period taken as unity (l.OO), and deliveries in 
subsequent years shown in relative figures* If a table is to con- 
tain not individual materials but rather groups of materials or the 
total mass of deliveries, the volume of deliveries should be ex- 
pressed in financial units instead of natural or physical units. 
Financial quotas may thus express either the aetual cost of acquir- 
ing the materials or the value of deliveries in fixed prices. In 
the former case the table shows the dynamics of expenditures for 
materials supplies, while in the latter ease it shows the dynamics 
of the physical volume of deliveries. 

The qualitative conjposition of the materials supplied may be 
indicated by gr'Ouping materials according to the system set up in 
the nomenclature. 

An in^ortant characteristic, particularly necessary for anal- 
yzing the fulfillment of the material-supplies plan, is the group- 
ing of materials delivered according to places of origin, such as 
planned contracts, on-the-spot purchases, purchases from auxiliary 
enterprises, from orders, etc. 

This latter grouping makes it possible to set up a so-called 
materials balance sheet. This is the name given to the listing 
showing the sources from which materials are delivered, indicating 
the purpose for which they were used (such as capital repairs, me- 
dium or current repairs, operational reqiuiremfinta, etc), giving at 
the same time any remainder. These materials balance sheets may be 
set up either in natural or physical units or in monetary units. 

The use of monetary units is necessary especially when the balance 
sheet deals with a particular groxfl^ of materials (such as rolled- 
steel products, wooden goods, etc)* 
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0. MAS?B»1ALS WiURBHOUSXNG AND TUmOWR 

ProTaXetas in the Manageiaeat of Materials Reecrves 

The principal task of the manageiusat of materials reserves 
is to avoid all types of loss which may result from the la^roper 
warehousing of reserves and the irrational tuamover of materials. 
Materials management strives toward this goal by keeping aceiirate 
records of material reserves and the turnover of materials^ provi* 
ding for control of the following: 

1. Aether the materials being kept agree quantitatively 
with records entries. 

2. ^ftiether materials reserves are being replaced in accor- 
dance with established deadline, quantity, and quality requirements, 
and whether they are replaced within the limits of allotted finan* 
cial resources. 

3* Whether harmful material surpluses remain. 

The subject of records Is thus the state of materials re- 
serves and turnover — income and outgo. Registers and reports use 
natural or physical units (pieces, sets, wei^ts and measures) and 
monetary units. The simultaneous use of both methods of recording 
materials management, i.e., quantitatively and with respect to val- 
ue, is based on the fact that materials supplies must be placed in 
the framework of quotas allotted for this purpose in the shipping- 
finance plan, while ail req.uireBients and oonsun^tion of materials 
are given in natural or physical units and according to norms based 
on these units* Planning for materials management thus uses a 
double method of recording the same item, calculating the necessary'^ 
materials according to norms esqpressed In natural and physical units 
and recalculating the results obtained in terms of monetary quo- 
tas. In this conneetlon both the income and the cmtgo of materials 
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for the requirements of the units serviced must in the final analy- 
sis be reduced to a financial accounting. 

2. Recorded IfeterialB Prices 

The problem of recorded prices of materials can be summed up 
essentially as the question of whether materials records should be 
kept in terms of real prices calculated separately for each deliv- 
ery, or “Whether they should be based on standard prices, i.e., 
planned prices established for the particular report period. 

The real prices of individual materials are either the cat- 
alogue price, diminished by the amount of discounts and increased 
by possible surcharges and costs; or they are the wei^ted arith- 
metic mean resulting from recalculation of the price of previous re- 
serves and the price of the latest delivery of materials. In cases 
of particular difficulty an estimated price is used in establishing 
the real price in the above manner. 

The level of standard planning prices is established, on the 
other hand, such that all three conponents of this price — the 
purchase price of the material, the delivery cost, and other charges 
— are established from the top, in the plan, by calculating the 
wei^ted arithmetic mean of prices resulting from delivery con- 
tracts, increased by the average delivery eostc and by the average 
of other eosts. 

3# Materials Turnover 

®ie turnover of materials is the receipt of materials in the 
warehouse and their issuance from the warehouse on the basis of in- 
come and out|^ vouchers. In materials turnover a distinction is 
made betweeni 

1. Intemal turnover, within scope of an organisaticmal 
unit operating m the basis of internal khosraschet, and 
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2. External turnover, extending teyond the seope of such 
an organi 2 sation* 

An inconia voucher is a receipt invoice which is the basis of 
records and bookkeeping of materials. This invoice is sometimes 
used also as a record of the acceptance of materials by the recip- 
ient. 

An outgo voucher, which is the basis of registering and book- 
keeping of outgo, is an outgo invoice issued by the warehouse on 
the basis of a materials requisition and an order to issue mate- 
rials. Materials requisitions are drawn by the organizational unit 
responsible for the issuance of materials from the warehouse. Part 
of this requisition is the issuance order, which is carried out by 
the agency authorized to decide on the issuance of materials. 

Quantitative Records 

Current quantitative records of the state of warehouse re- 
serves and turnover are kept with a special card file based on 
income and outgo vouchers. 

For each type of material, marked with a special cdaalogue 
number, and for each measurement a separate card is placed in the 
card file. Each card has, in addition to a heading for current 
registration of data on each income aisi outgo of materials, at the 
top headings for the account symbol, technical description of the 
material, binding reserve norms, location of warehouse, etc. 

The account synajol mentioned above may be given as a frae- 
tlon the numerator of which is the nuaaber in the quantitative card 
file, and the denominator of which is the bookkeeping accoul^t num- 
ber %h§ given group of materials* 

The card file Is divided into four separate parts, depend- 
ing on the origin of the materials! Prom local production deliver - 
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re'fcums in ©xchenge for tihe Issuance of nev taattsrialj scrap 
salvage and vaste vhieh can still be used. 

In order to make control easier and to provide faster access 
to the proper card a special Index is usually made for the card 
file. 

a?he moment at x^ich the material is entered in the records 
is the mOTient "When it is received in or issued from the wairehouse. 

The state of reserves in the warehouse is determined by com- 
paring income and outgO; and not by direct counting; this latter 
method is used only in control and inventory-taking. 

3. Quantitative -Value Records 

Quantitative-value records of the state and turnover of ma- 
terials are kept by warehouse bookkeeping with the aid of a spe- 
cial card file. This file has, in addition to headings for the 
quantity, place also for the value of income, outgo, and final re- 
serves. This card file is the basis of control, arsi in this sense 
bookkeeping occupies a superior position in the warehouse. 

The account syirbbl on the cards In the quantitative -value 
file must correspond to the symbol in the quantitative card file* 
Entries in the quantitative-value card file must also be made un- 
der the same number and position as in the quantitative file. This 
makes easier the Job of eurrent systematic control of -Oie agreement 
in entries between the two card files. The quantitative -value sard 
file may be kept as a carbon copy of the Journal. The only rem^lf^ 
to be made is that after each entry concerning turnover the re- 
laainder (reserve) is entiired under the quantitative and value head-* 
logs. 

Iftie basis of bookkeeping is the income and outgo invoices 
submitted by the warehouse manager after the proper headings have 
been filled In. 
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Materials coming from other organizational units of the 
transportation enterprise are received according to the prices 
showa in the internal invoice and in the document from the supply** 
ing unit. 

6. Reserve Worms 

In order to provide for uninterrupted production and the ful- 
fillment of planned goals a certain reserve oaist be available of 
the means of production,, i.e., of basic materials, auxiliary mate- 
rials, fuels, etc, which may be used at any time. 

The reserves of the means of production available in the en- 
terprise are drawn upon for systematic and direct supplies to the 
places of work, i.e., those places at which materials are consumed. 
The warehouse reserve of any given assortoisnt of material is com- 
posed of! 

1. Productive (current) reserves, and 

2. Minimum (safety, guarantee) reserves. 

The producti've warehouse reserve of a material is that quan- 
tity of material — which may vary with use — which must be avail- 
able in the warehouse at a given moment and which is necessary to 
assure the fulfillment of planned production and maintain uninter- 
rupted operations from the moment when the quantity is measured to 
the moment the same material may become available from the next de- 
livery. Productive reserves result from the fact that the materials 
supplies are used not all at once but rather gradually, as they are 
required, and are later replenished^ these reserves are thus var- 
iable, depending on the quantity of materials supplied and the time 
at which they are to be r^lenished. The maximum produttion reserve 
thus equals the planned consumption of material in the period be- 
tween two consecutive deliveries! 

~ p r o d. * ^1 ^^aax. 


179 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 


f 


Where • the oaxliauffi productive reserve, 

Ti m the Interval between two aueeeesive deliveries, ex- 
pressed in ealendar days rather than working days, and 

Bjaax ® average daily consu^tion of aiaterial ealeuiated 
for one calendar day on the basis of the Bjaximm quarterly eon- 
sumption during the plan year* 

The above formula show that should, other things being 
equal, be a minimum, since only frequent deliveries of smaller quan- 
tities of materials can bring about a drop in productive warehouse 
reserves and thus provide the advantages resulting from accelerated 
circulation of turnover funds. Working against this are the con- 
ditions of material production, transportation, etc (cf. below). 

•Bie ainimuBi warehouse materials reserve, is the quan- 

tity of material necessary for planned production and maintaining 
continuous operations, as calculated for a period of time in ^ieh 
supply is able to deliver and make available for eonsuaption the 
given material by using extraordinary means of delivery, such as 
allotments in excess of the plan, special purchases, etc* The min- 
imum reserve may be broken into when the productive reserve has 
been exhausted because of the failure of a regular delivejry to ar- 
rive on time or because of a brief and unforeseen ine2:^ase in the 
eoasus^tion of a given material. 

The minimum reserve is basically constant throughout the 
year. Detozinination of the amount of this reserve depends on the 
regularity of supplies and on the possibility of obtaining the 
particular material through extraordinary deliveries. 

The size of the minimum x-eserve is given by the following 
formula: 

*Bln * ® 

vliers T m th. tlB», la eaXendar days, nacassary to obtain natarial 
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whioh will «aae all the fuacticms conaected with allotment , pur- 
chase, transportation, and receipt of the given material for sup- 
plementing the depleted minimum reserve. 

In transportation enterprises, being serviee-producing en- 
terprises, the minimum reserve is determined only for certain par- 
ticularly important materials, such as coal, fuels, lubricants, 
etc. Only a productive reserve is formed of other materials. 

The maximum warehouse reserve, 
ioiuia warehouse reserve and the maximum productive reserve? 

^raax ^miii **■ ^rod 

If the maximum reserve is to be expressed in calendar days, 
then it equals: 

T + Tj^ 

The warehovise normative, N, is the quantity of material in 
the warehouse denoting the n^an state of warehouse reserves, around 
^ich the actual warehouse reserve oscillates; the warehouse re- 
serve, in these variations, is not permitted to dropbslow the min- 
imum reserve or to rise above the maximum reserve. 

The warehouse normative is calculated fundamentally accord- 
ing to the following formula: 

If the normative Is to be eiqpressed in calendar days, then 
it .(jualsj . j. 

The wareheuoe oarmatlve is used, among oth.r things, to give 
the monetary value of the warehouse reserves necessary to assure 
uainterrupted production# 

In determining the warehouse production areserve, the maxi- 
imim ^rel^use reserve, and the warelwuse aonaatlvs a decisive role 
is played by the so-called average frequency of deliveries. This 
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Is the average time passing between deliveries ^ calculated In cal* 
endar days* The length of the intervals between consecutive deliv* 
erles depends^ In practice^ on the production conditions in the de* 
livering installations and the receiving installations, the possi- 
bility of making up shortages of raw materials, etc, the conditions 
of receipt, transportation conditions, etc. The average frecjmeney 
of deliveries is given by the following fonaula; 

f 

a 

where f « the average frequency of deliveries, expressed in calen- 
dar days; 

n e the number of deliveries; 

X » the intervals between deliveries, eijqpressed in calendar 
days; and 

:> s the summation sign. 

The emergency warehouse state, I, occurs the moment when the 
productive reserve falls to a value suffieient to cover coasuti^- 
tion only for the period necessary to take real emergency measures 
to provide for continuous and normal deliveries within the fran^- 
work of contracts concluded. 

When an emergency warehouse state, maximum or minimum, has 
been reached it is the duty of the card-file keeper in the ware- 
house to notify the warehouse director so that the necessary eiaer- 
geney steps can be taken. 

For spare par*t8 necessary for repairs, and for low-value and 
short-lived inventory, normatives are not established according to 
reserves in days, but according to directives outlined in the sta- 
tistics of turnover resources, in Cha®>ter VI. 

The special warehouse reserve, S, is the material reserve 
formed in the warehouse on orders of a hl^er unit or other auth- 
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orlzed persons. Speoial reserves may txs* be used for normal pro- 
duction purposes, and the majority of these reserves, as well as 
the way in >rtileh they are used, aaist be specified in 'the order for 
the formation of these reserves. 

Warehouse reserves are aasong the turnover resources of the 
transportation enterprise and make up the largest single item in 
the value of these resources a ®ie maintenance of warehouse reserves 
on the lowest level permissible under the given working conditions, 
through establishment of the proper warehouse-reserve norms, is of 
emrmas in^oortanee in the struggle to accelerate the circulation 
of turnover resources, at the same time insuring the enterprise 
against the losses which may result from protracted warehousing of 
excessive quantities of materials. 

7s Reporting 

In addition to keeping the quantitative -value card file, ma- 
terials bookkeeping is also obliged to make up laonthly calculations 
of materials purchases, in the interest of accounting for deliver- 
ies included in delivery invoices and deliveries which did not ar- 
rive by the end of the month. Calculations of purchases are also 
madg for purposes of financial bookkeeping. 

The report data thus made available to main financial book- 
keeping are cou^iled ae<K>rding to rsaterials groups, for which sep- 
arate numbers have been set up in the account plan (e.g. , 32013 1 
building materials! 32014* tickets and printed matter; 321t fuel; 
etc). Financial bookkeeping thus keeps report data only in mone- 
tary terms, broken down to groups of materials without a (jiantlt- 
ative expression. This reporting is distinguished by the fact that; 

L. Report data are obtained in an accelerated manner. 

2. Report data are at the same time bookkeeping material. 
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3. Boolsk**ping obtains praeise data, in taonstary terms, on 
the sourees of the materials groups, the oonsuraers of materials 
(units, services), on the use to \mieh materials are to ho put (for 
operational pxurposos, for capital repairs), etc. 

In those eases, however, in which report data in monetary 
terms alone are not enough, when quantitative data are also needed 
(in natural or physical units), and particularly quantitative com- 
pilations in a particular system, special reports must he set up. 

8 . Statistical Compilations 

<1516 statistica). lists discussed here, in absolute figures or 
in derived numerical eharaeteristies, describe and characterize the 
management of materials reserves quantitatively, i.e., in natural 
or physical units, or in monetary tarms. Monetary terms must he 
used particularly when a given group or unit of warehoused mate- 
rials is being handled# 

The statistical oonqiilations deaerihlng the quantitative as- 
pect of the management of materials reserves include the tables pre- 
senting the state of reserves and the dynamics of materials outgo. 
These eon^ilations, like the statistical tables concerning the dy- 
camles of the size of deliveries, will fulfill their mission only 
if fixed prices ere used for ece^aring report periods. In this 
case the values in the table will express ebanges occurring in the 
physical size of oatwialz reserves or in their outgo. 

In order to show the size of ebanges over a period of many 
years indexes are used in idilah, depending on the purpose of the 
coo»llati#ne, the values for all subsequent years are wq^ressed as 
a proportion of the value for the base year (eonstant-basa index), 
or as a proportion of the yasr must preeedlng (chain index). In this 
latter ease the index figures for sny given year wiU exprass the 
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State of reserves or materials outgo in con 5 )arleon with the preeed* 
iag year. 

!fhese indexes characterize the total volume of work of a 
given warehouse or network of warehouses, and are a help in plan- 
ning materials outgo, norming employment, establishing necessary 
warehouse size, etc. 

On the basis of the state of reserves and the volume of ma- 
terials outgo one may calculate the so-called turnover quantity 
characterizing the qualitative aspect of materials-reserve manage- 
ment. 

The turnover quantity in a report period for some or all of 
the warehouse materials is determined by using the index of turn- 
over velocity, according to the formula: 

0 « £ 

s 

where 0 » the tiimover quantity in the report period, 

R a the total outgo of some or all of the materials in a 
given period, and 

S * the total average remainder of the same materials dur- 
ing the given period. 

The average materials remainder is usually calculated as the 
arithmetic mean of the remainders at the beginning and the end of 
the report period. 

Sxample. During one quarter fuel worth 2,000,000 zlotys was 
issued, while the warehouse remainder of fuel at *^e beginning of 
the quarter was worth 200,000 zlotys, and that at the end of the 

quarter 300,000 zlotys. 

0 m 2jQ00>0QQ K ^ 

( 200.000 ♦ 300i000) 

2 

It should be noted that this ^tbod of ealeulatlng the aver- 
age remainder ean frequently lead to error. It is based on the 

- 185 - 



Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 





Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8 


\rarehouee remainders reported on only two days, i.e., at the Idegin- 
nlng and end of the report. A proper method would he to ealeulate 
the average remainder as the arithmetic mean obtained for the re- 
mainder on each individual day of the given report period. 

The above forsmia, 0 • R/s, can also toe used to calculate 
the planned wlume of turnover, wherein R is the planned outgo of 
materials and S the warehouse normative, which is in actuality the 
planned average remainder. 

Between the quantity of turnover and the outgo of materials 
on the one hand, and the average remainder on the other hand, there 
is a strict relation which makes it possible to calculate one of 
these quantities the other two are known: 

( 1 ) R « 0 *S, ( 2 ) S - I 

It follows from equation ( 2 ) above that with a given figure 
^^^^tin’nover"''o the mean remainder or warehouse normative must be 
higher the hi^er is the real or planned outgo of materials in the 
given time period. 

Exao^le. An index of turnover velocity equal to 6 was planned 
for a warehouse for a particular type of material. With a planned 
annual outgo of 1,800,000 zlotys the warehouse normative will equal 
1,800,000/6, or ^ 00,000 zlotys. With an annual outgo of 2 , 100,000 
zlotys, and maintaining the same turnover figure, the mean remain- 
der (or warehouse normative) must rise to 3^,000 zlotys. 

If the actual outgo of the particular material increases or 
decreases in relation to the planned outgo the warehouse management, 
in an effort to achieve the planned turnover figure, must maintain 
the average remainder on such a level that: 

1. It will remain within the limits of the productive ware- 
house reserve. 

2 . It will correspond to real needa. 
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^ determine whether this eonsuioptioii corresponds to the 
re(|alrements of the plen* 

3* To control whether the eonsunqptlon of materials eorre-* 
spends to established eonsun^tion norms ^ In (quantitative and mone* 
tary terms, and whether and to what degree directives have been 
used for redueing materials eonsui^tion. 

4. To analyze the causes of deviations from the eonsun^tion 

norms. 

The outgo invoice, -v^ieh is issued by the warehouse ^en it 
Issues material to a consumer, contains data ^ieh might be useful 
for the abo\^s purposes, but which cannot be the basis for reporting 
and statistics on materials eonsun^tion by the consumer. For it is 
not out of the question that the consumer will use material for 
purposes other than those given in the outgo invoice, that he will 
use the material in a different report period, or that) he will even 
return some or all of the material to the warehouse as unsatisfac- 
tory, unnecessary, etc. 

It is clear from this that special reports should be taade 
for eonsumers, giving information as to when and for what purpose 
the material cb Gained was used, whether the use coincided with the 
plan, and whether it corresponds to established eonsuo^tion norms. 
This type of accurate reporting has been done In the past in trans- 
portation enterprises for shops (as productive installations), and 
eoneeming fuels, lubricants, etc, for operations. The personnel 
operating rolling-stock units with their own power supply, or units 
aeco&^anylng these, registers on pertinent documents ( loeomotlve- 
operation reports, road charts, ete) the quantity of fuel and lu- 
bricants drawnj this makes possible a determination of total outgo 
of those materials. 
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Hegl3'trii'tion. of the eoosuiop'tiOQ of fuel and lubrlcasits go. 
the same document which is at the same titse used to register data 
on the volume of shipping work performed makes it possible not only 
to calculate the consuoq^tion of fuel and lubricants in relation to 
runs conflated or the power of rolling-stock units, but it also pre- 
sents great possibilities for analyzing the relationship between 
consufl^tion and various conditions of operation, such as type of 
vehicle, road profile, and even the individual capacities of engin- 
eers, drivers, stokers, etc. 

As regards coal management it should be pointed out that en- 
tries are registered in warehouse records in terms of weight units 
of coal actually warehoused. On the scale of overall coal manage- 
ment these units are converted into so-called standard or calcula- 
tion fuel with 7,000 calories* heat value per kilogram. For ex- 
ample, 20 tons of coal with a calorie content of 6,500 calories per 
kilogram equals 18.571 tons of standa3:*d coal with a calorie con- 
tent of 7,000 calories (20 x 6,500/7,000 equals 18.571)* 

Coal, coke, and briquettes, issued for fuel and other purp- 
oses according to established norms, are registered separately. 

Beport data on materials consumption may be grouped accord- 
ing to two basic features: according to the purposes for which the 
material was used (such as current repairs of freight cars, gen- 
eral repair of loc<^tives), and according to the type of material. 
Combined grouping aeeording to both features gives the most io^or- 
tant result: a statistical determination of the eonsumptlcm of the 
particular material for a particular purpose and, when necessary, 
a view of the statistical norms of materials consufl^tion. 

2. Materials Oonsuwptloa SOnas 

Materials consuii^tloa norms are of particular Is^ortance for 
a careful and realistic preparation of the enterpriae supply plan 
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aad control of plan fulfillment. Planning of materials supplies 
begins with the lower organisational units whieh consume material, 
since only they can realistically and carefully plan for materials 
eonsui^ption. Their consumption plan is the basis on which the 
transportation enterprise bases its entire supply plan. 

The materials-consumption plan worked out by the lower units 
must in turn be based on sonsu^tion norms ^ Even small errors in 
establishing pr^er consun^^tion norms for goods used in large quan- 
tity may cause serious errors in establishing materials consuiDptiori 
and thus in planning supplies. 

The materials -consun5)t ion norm is the gross quantity of ma- 
terial absolutely necessary, which is to be used in a certain pro- 
duction teehn ique for producing a unit of homogeneous product. 

This norm is expressed per unit of labor or unit time. 

Depending on the manner in which they ere established) mate- 
rials -consumption norms are divided into technical and statistical. 

Technical raaterials-consumption norms are set on the basis 
of measurements and calculations, taking into account all the tech- 
nical conditions of consunqitlon, and tlrie progress achieved. 

Tne statistical materials -coiisua^t ion nonm represents the 
quantity of material determined on the basis of analysis of sta- 
tistieal data concerning the actual utilifation of materials in in- 
dividual time periods or on the basis of the series of various pro- 
ducts turned out; this is trie qiiantity necessary per unit of homo- 
geneous product, or per unit of labor or tia^. 

Statistical consuiaptioa norms in industry are toore of a 
transitional norm, leading to the calculation ctf proper technical 
norms, the calculation of ^ieh is difficult and coi5>U®ated. Sim- 
ilar transitory significance is possessed by atatiatleal bcmtos in 
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transportation enterprises, particulax^ in regard to production 
installations (e.g., shops), road huilding, etc. 

In order to establish statistical norms the real unit mate* 
rials consua^Jtlon. is calculated according to the formulas 



•where P « the real unit consua:^tioa of material, 

R w the total quantity of rrsaterial used, and 

Q w the quantity of laomogeneous product turned out or the 
quantity of work eon^leted, or the time during ^ah±Qh the material 
was consumed. 

In selecting the unit of reference of Q one must keep in 
mind the practicality and ease of application of the norm which 
will be established on the basis of statistical data. 

In railroad transportation, for exas^le, it has been a mat* 
ter of controversy for some time whether coal eonsua^tion by loco* 
motives should be calculated in relation to locomotive runs (per 
100 ioeotaotive-kilometers) or in relation to the shipping work ae* 
complished (per 1,000 gross ton-kilometers). 

Statistical data on materials consua^tion are registered at 
■the place of work •where the material is consumed, on so-called 
cards for the calculation of statistical materials-consuB^tion 
norms. Saeh card is to contain only a single group of materials 
and a single purpose for which the materials were used. 

Statistical data on materials consumption may also be ob- 
tained from the warehouse card file, from copies of warehouse outgo 
invoices, from consunption books, etc. 

Ss^tabllshed eonsua^tion norms must not be Man statistical 
noa?ffiS, but must ins-teed be mean-progressive norms, fhis means that 
in comparison with statistical data the real consuoption of mate- 
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rials^ the norms should, be set at a more eoonomieal level than the 
unit materials eonsuoaptlon vhleh can be achieved under the given 
conditions • 

Statistical consui^ption norms worked out for individual or- 
ganizational units may differ in size^ since they are not only based 
on different statistical oonsus^tion data, but must also take into 
account local operating conditions. 

The index of materials consuo^tion is the relationship (cal- 
culated for an entire transportation enterprise or for individual 
higher-echelon organisational units of such an enterprise) between 
the quantity of material consumed on the one hand and, on the other 
hand, the quantity of product or work turned out or the time during 
which the material was consumed. 

The Index of materials consuB^tion will be used particularly: 

1. For current and periodic control of materials consump- 
tion on an overall scale. 

2. For nurrent and periodic comparison of materials con- 
sumption in various organizational units or periods of time. 

3. For planning changes in the materia is -consuc^t ion norms. 

4. For establishing the general requirement for basic mate- 
rials. 

This index is calculated according to the formula: 



where m the index of materials consus^tion, 

R » the total quantity of materlBl consumed in a given hi^- 
er-echelon organizational unit or throughout an entire network, and 
Q the quantity of product or work turned out, or the value 
of these, or the time during -^ich the materials were consumed. 

The above formula is similar to the fosrmula used for ealcu- 
lating the real unit materials oonsua^ti^, and the differeaees In 
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the definitions of g and Q in the two formulas consist mainly in 
the size of the scale or in different units of reference (Q). 

The overall index (aggregate Index) of unit materials eon- 
sun 5 )tion. In corr^aring unit materials consun^tion in two different 
time periods the following points should be noted; 

!• It becomes necessary to cos^are the voluo^ of eonsuo^tion 
of hORK>g@neous material for earrying out a large number of similar 
operations. 

2. A comparison must be made of the eonsuaption of various 
Riaterials for carrying out a large number of different operaticxis. 

The note in paragraph 1. above oonceras, for instance^ the 
eonparative evaluation of coal consun^tion by locotaotives, since 
all tyffes of coal may be expressed in the same units of standard 
fuel. The basis for conparison in such cases will be the quantita- 
tive Gonsiiicption of material, and the following fonaula will be 
used for calculating the cooparative size of the index! 

where Kj « the aggregate index of unit materials consusption, 

« the unit eonsunq^tion of material during the report pe- 
riod, 

F » the unit materials consumption during the base period, 
o 

and 

^ 3 ^ m the amount of work performed diiring the report period. 

The symbol € means that the index contains various volumes 
of work and various unit osteriais consumption the products of 'idiich 
are to be added up. 

Sxao^le. Ihiring a report period the consun^tlon of gas oil 
per 100 ear-kiloneters for Chausson APH ^ buses was 22.5 liters, 
and for Fiat buses 26.5 liters. During the baseperiod, on the other 
hand, these respective figures were 22 and 26 liters. During the 
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report period the Chauasoa buses performed a total of 1,200,000 car- 
kilometers, while the Fiats ran 460,000 cerkilometers^ The index 
of unit consumption of gas oil, calculated according to the above 


formula, equals: 


22*5 *_12«00Q 4- 26.5 * 4.8qo 


22 • 12,000 ^ 26 • 4,866 ” 

This means tiat in the given case unit gas-oil consumption, 
i.e** consun^tion per 100 car -kilometers, during the report year 
rose by 0,02, or 2 percent of the base period* 

When the other system is used, i.e*, when the unit coasuop- 
tion of various materials for various types of work is coapared 
over two time periods, the eon^erative evaluation, in view of the 
variation in the calculation of the materials, cannot be based on 
a quantitative record of consurr^tion, but must use instead mone- 
tary units. For this purpose one may use the formula above provi- 
ded factors are introduced into the numerator and the denominator 
representing the catalogue prices from the report period for the 
materials consumed. This formula then takes the following form: 

^ ^1 ^1 ^1 

where Ki ® the aggregate index of unit materials consuK^tion* 


e the unit consultation of materials during the report 


period, 


• the amount of work performed during the report period, 
« the unit materials consuB^^tion during the base period. 


e the catalogue price of the materials eonsiuoad during 


the report period. 

The symbol':^ means that the indexes contain various types of 
work, various units of eonsiu^^tion, and various materials prieea, 
the products of ^ch arc to be added \q?* 
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For eOB^aring the report period with the plariaed amofiints the 
value Pg in the above fonnula should he replaced hy i.e., the 
p^emaed materials -cosisum^tlon oorms* 
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CHAPTER VI, FINANCIAL STATISTIOI 

A. INTRODUCTION 

In order to diseharge the tasks arising from the national 
economie plans, the Individual ministers may order the formation 
of state enterprises, upon agreement with the Minister of Finance 
and with the approval of the Chairman of the PKPG [Panstwowa Komis- 
ja PlaiJowania Oospodarczego — State Commission for Economic Plan- 
ning], 

State enterprises are legal entities and are governed either 
according to the principles of idaozraschet or as budget enterpri- 
ses, whose income and expenditures are part of the state budget. 
State transportation enterprises are governed by the principles of 
khozrasshet. 

Tile resources necessary for performing planned tasks are al- 
lotted to the state enterprise when it is formed by the minister 
with the agreement of the Minister of Finance and with the approval 
of the Chairman of the PKPG. These resources ai*e the basis of the 
enterprise's operational independence; they may be increased or 
diminished in cases Justified by the economie plans. The resources 
allotted make up the so-caJ.led “self -owned fund" of the enterprise, 
and include pe3:*mBnetit resources and self -owned turnover resources. 
The following two sections will discuss in greater detail 
which cOB^onents of property are included in permanent resources 
and which in turnover resources. 

Agencies which are KKi>t units of the socialist eeonomy cannot 
be allotted the permanent resources of a state entexprise, nor can 
they be given the ri^^ts of incorporation. 

The ohairaan of the PKPG, in agreement with the Minister of 
Finance, issues orders determining the principles and the method of 
assigning by a state enterprise peziaanent resourees to other state 
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enteirprlses or units of the socialized economya The permanent re* 
sources of a state enterprise cannot be used to meet its monetary 
obligations. 

The prices for shipping serviees end dispatching performed 
by transportation enterprises for public use are established in 
binding tariffs as planning prices. The income based on tariff 
prices used by the state transportation enterprises to eovsr op- 
erating costs and taxes from nonfrel^t operations, and to cover 
earnings. This tax from nonfreight operations regulates the prof- 
itability of state transportation enterprises. 

The financial and shipping activity of a state transportation 
enterprise thus has a material basis in the permanent and turnover 
funds allotted to the enterprise. The bulk of enterprise income is 
connected vith the performance, according to tariff prices, of ship- 
ping services, while the difference between income and operational 
expenses determines the financial results of the enterprise’s oper- 
ation. 

Thus financial statistics takes as its subject permanent re- 
sources, turnover resources, incomes, operational expenses, and fi- 
nancial results. 

B. F£8MANMT KSSmBCSS 

1. The Concept of Permanent Resources 

The pers^nent resources of an enterprise include particuiarly 
those items of pr<^erty which are not eons\:miied entirely during a 
single use or during a single production cycle, but which continue 
to keep their original and natural form with only a sll|^t diminu- 
tion of usefulness, such that they can be used for the production 
process over a long period of time. 

The Inventory value of permanent ^resources of an enterprise, 
expressed in monetary terms, is lOiowa in class 0, group 0© JFK [Jed- 
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ttolity Plan Kant Uniform Account Plan]. It should he noted that 
this presentation of financial statistics refers to the classifica- 
tion of material bookkeeping according to the currently binding JPK. 
It should be added that the system of this account plan is undergo- 
ing scrutiny and viil be changed considerably in the near future. 

Group 00 is divided into two subgroups: 

000 plant permanent resources^ used for productive activ- 
ity (basic and auxiliary) of the transportation enterprise for gen- 
eral administration! operation! production, warehousing, supplies, 
repairs, etc. 

001 — non-plant permanent resources, used for social wel- 
fare, housing manageisent, agriculture, and other non-plant activity. 

-^vio same permanent resources arc used for basic and auxil- 
iary enterprise activity and for non-plant purposes, the decision 
as to whether they are to be assigned to subgroup 000 or 001 will be 
decided by their primary use. 

Subgroi:^? 000 , "Plant Permanent Hesourees", includes the fol- 
lowing elements, according to the symbols adopted in the JPK for 
accounts : 

0000 — Grounds and land. 

0001 — Buildings, construction (connected with buildings or 
not), and special eonstruetion. 

0002 — Machinery and mechanical and electrical-engineer- 
ing equipment. 

0003 — Immovable technical equipment such as railroad 
tracks, electrical-engineering equipment, traffic -safety e^ipment, 
fixtures, technical gasaline-station equipment, servlce^station 
e^ipment, inKfShsuses, ste. 

DOO^t- Means of transportation, such as transpwtation roll- 
ing stock, eeo&omlc equipment, "live" train inventory, etc. 
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0005 — Instruiaents and tools. 

0006 JlovaHe equipiHont, and packing materials. This grcjup 
includes the meyahle equipHient of technical and administrative Off™ 
fices, frei^t dispatching, warehouses, etc. 

Independently of the above breakdown according to the JPK, 
each basic subgroup, l.e., plant permanent resources and non-plant 
permanent resources* are divided into functioning and nonfunctinn- 
ing permanent resources and permanent resources qualified for liegui- 
dation. 

Assignment to the category of permanent resources is decided 
by classification criteria which are in turn established by the in- 
vestment instructions which are binding during a given year of ac- 
count period. (According to the Instructions for Setting up the 
Investment Plan for 1952, penuataent reoources include property items 
the value of which when new exceeds 300 zlotys, in new currency, and 
whose useful life exeeds one year). 

Permanent resources do not, however, include the following 
items, althou^ they have a long usefxil life: 

1* Prc^perty purchased with enterprise turnover resources, 
such as spare parts for machinery and equipment j shop, office, and 
operational movahle property (inventory); service and protective 
clothing, etc, recorded in class 3 of the JPK, if they have no fea- 
tures qualifying them for inclusion aa^ng permanent resources. 

2. Items listed in paragraph 1. above, regardless of their 
useful life or value so long as they are in reserve warehouses on 
the material-supplies records. 

2. Problems and llethods of the Statistics of Permanent Besources 

The tasks of the statistics of permanent resources of a 
transportation enterprise can be classified as follows t 
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1, Chapac’terlsia'tloa of perfflattettli resouraos ■terri'toriallyj 
organiastlonally, <^eratioaally, and struatupally (as discussed in 

section Is etove) such that* 

(a) The territorial and organizational grouping of per-* 
manent resources permit a characterization of the hreakdowi of 
these resources by individual parts of the transportation enter- 
prise, by lines, and by organ! zatbnal units. 

(b) The operational, productive, and economic grouping 
make possible a characterisation of the structure of the permanent 
resources. 

(e) The grouping according to the state of usefulness 
for purposes of production and operation (particularly the cate- 
gories useful, superfluous, unuseable, destroyed, and damaged but 
not rebuilt) allow a characterization of these resources in terms 
of their usefulness. 

2. From enterprise accumulations the state meets, aiiK>ng 
other things, expenditures for investment, an expression of vhich 
is the increase in permanent resources in all parts of the national 
economy, including transportation. 

For a transportation enterprise permanent resources repre- 
sont a pernstnent tecmieal and production foundation for opera- 
tional activity. Under Khozraschet a transportation enterprise is 
responsible, among other things, for aU its permanent resources, 
for amortizing their value, and for transfers to the amortization 
fund, for repairs to permanent rescmrces in order to keep them in 
useful condition, and, ultimately, for fulfillment of the invest* 
ment plan. 

*jjhe taslcs of statistics In this field includes 

(fl) Characterizing th« degree of utilization of perman* 
ent resources and of the related ao^srCization. 
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(b) CharaoteriRiiig the degree of Increase in the quan- 
tity or value of permanent resooreos* 

Thus the taslss of statistics enuiaerated in paragraphs !• and 
2 * above should be understood not only in a static sense ^ as char- 
acterization of the state of permanent resources at a given moiaent 
or during a specific time period, but rather in a dynamic sense, 
l»e*| as providing a cross-sectional picture of changes occurring 
over a specific long-range period with respect to the quantity of 
permanent resources, their placement, structure, degree of utiliza- 
tion, the type and size of Investment for purposes of sicq?!© or ex- 
panded production, etc, 

3 , The tasks of the statistics of periaanent resources also 
include development of a basis for determining annual writeoffs to 
the amortization fund, from which monetary resources are to be drawn 
for financing capital repairs of permanent resources and for re- 
placing used resources with new ones or larger ones. 

In connection with the tasks outlined above statistical in- 
vestigations and processing must include peimianent resources in 
natural (physical) and monetary units, as well as taonetary resour- 
ceslntended for the repair or replacement of used and damaged re- 
sources, etc. 

The statistical material necessary for such a eharaeteriza- 
tion of permanent resources in a static and dynamic sense Is Ob- 
tiSined by two mutually coosplementary methods i 

1. Coiq?lete ittvent(»ylng. This consists in a listing of 
permanent resources. A complete inventory is the starting point for 
all further investi^tions and compilations. After the eoa^letion 
of a full inventory a current regis'ber should be kept of ehaoges 
occurring afterward, in order to collect data ©nthe nuim>er and con- 
dition of peroan^it resources in natural units, as well as their 
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and infoosation on tha cioxietary resources necessary for 
ital rei^irs* 

2* Chirreat registratloa* Thin involves noting changes oc- 
curring in the number or value of permanent resources s 

(a) AS a result of new investment, acquisition, and 
amortisation! increases from new investment and throu^ the ac- 
quisition (purchase) of permani»rb resources | decreases from amar- 
tizatioa of value# 

(b) As a result of q^aantitative changes in permanent- 
resources! increases from the incorporaticHi of astother enterprise 
or plant, and the acquisition of permaneat resources; decreases 
from the removal of a plant, frcKs ressovsl of parmai^at resources, 
and frc«a writing off permanent resources which no longer exist# 

(c) As a result of revaluing or recounting! increases 
from enhanced value resulting from revaluing, and from •^e discov- 
ery of permanent resoui-ces not previously registered; decreases 
from the reduction in value resulting from revaluing, and from 
writing off erroneous]^ registered and nonexistent permanent re- 
sources. 

Current registration may also include transfers of permanent 
resources within the same enterprise, associated with possible 
changes in the txuisiber or value of permanent resources# 

3* ^ventoryiag Permaaeat Resources 

In April 1952 a special commission was appointed to work out 
the inventorying of permanent resources throughout the sat ion. In 
connection wild:! the work of this commission changes can be eaqpec- 
ted in the issthods given belov for tho Inventorying of penaanent 
resources# The inventorying of seif -owned permanent resourees may 
bO! 
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I« Partial^ such that am or laore groups of parmmnt re- 
sources ere listed, or only those in certain organisational units 
of the enterprise, such as during a control. 

a* Cos^lete, such that the listing includes all pmtianent 
resources «;hich, as of a certain day, are to he found in all organ* 
iaatioaal units of the enterprise# This is usually accoapanled by 
a reestiaiation of values and determination of the degree of utili- 
aation# 

A ec^lete inventorying of permanent resources in the above 
sense is usually undertaken only when 9 ilte necessary, because of 
the large amount of vork It involves and the associated costs. 

It is very inportaat tiiat the inventory register the essen- 
tial information concerning type, ^entity, condition, and value of 
permanent resources tmich Is necessary for a definitive characteri- 
sation of permanent resources and the rational management of them. 

An example of the features to be taken into account is the 
partial inventorying of pemaaneat resources made of the PKP in 19 50. 
This vas carried to the mechanical shops (now called the repair 
shops) other s^arate economic units such as road, electrical- 
engineering, and eleetrical-ti^tlon shops, grs^hlc installations, 
filling stations, ferry-boats, and rail lines. In this inventory 
special folders were also made for items which i 

1. Were in normal mm* 

2. 8Up«^l\iK3US* 

3. Were destroyed or damaged and not rebuilt. 

Special folders iiore also nade for plant permanent resources 
(subgroig) 000 JFK) and non-plant permanent reaou:rceB (subgroup 001 
dPK). 

Thi inventory folders contained headings for registering the 
following iie^ortant features s 
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1* fihe location (region^ Inventory area) and name of the 
service unit in vhose position the particular property item being 
registered vas found, and the name of the service to vhich the 
inventoried unit belonged. 

2. IJhs name of the property Item according to the name 
edited in the ao^nelature of permanent resources, or in the type 
classification of property items. 

3. iSie nuiifcer of the final JPK classification series for 
the given property item. 

4 . The size (number) of the property item according to 
measurements and calculations, given in units of measure adopted in 
the nomenclature of permanent resources. 

5. The initial value of the property item -when new, given 
in fixed prices and in current prices. 

6. The year in which the installation and equipment were 
built and the year \?hen they were last rebuilt. 

7. The degree of wear of the property item, in percents as 
of the raoment of the inventory. 

8. The total amortization of the property item as of the 
moicent of the inventory^ this is the product of the initial value 
and the degree of wear. 

9. The net value of the property item as of the moi^nt of 
the inventory] this is the difference between the initial value 
and the total amortization. 

10. The character isties of the property item in technical, 
financial, and economic tezt&s. 

The periodic invent^^, idiich is made at the end of each 
year for reasons connects with drawing vip the annual balance sheet, 
should be distinguished frcmn the Inventory of self •owned permanent 
resources which is discussed in this aeetion. The periodic invent 
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tory referred to maoM a list of all items of permanent resaurees 
and turnover resources vhioh are at the disposal of the enterprise, 
regardless of whether they are owned by the enterprise. This in- 
ventory also includes a determination and harmonizing of all fi- 
nancial oalculaUons. Permanent resources are, for this purpose, 
listed essentlaUy without evaluation, while data on value sre in- 
cluded in the inventory according to booh value. 

If. Classification of Permanent Besources 

The large number and variety of permanent resources means 
that for purposes of inventorying and the rational management oi 
permanent resources they mst be included in a report containing 
the names of individual permanent property items, broken down into 
groups according to definite features. 

This type of BOB®llation of accepted names coupled with more 
detailed characteristics is called the nomenclature of permanent 
resources, idiile the breakdown into groups according to definite 
features is called the type classification of permanent resources. 

The nomenclature of permanent resources differs from the no- 
menclature used in materials management or in shipping statistics 
since permanent resources are not fundamentally an object of mate- 
rials management, and. only a part of pertaanent resources can be an 
object of shipping, l.e., movable property. 

The type classification of permanent resources is based on 
the fundamental classified system of permanent resources in the JPK. 
Thus the classification symbols are established according to the 
symbols used isy "the JPK. 

The relationship noted between olassifieation and synSWls 
used means that the condition of permanent resources and Changes in 
their (piantlty and ^laUty can be entered in the bo<&8 according 
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to the particular aeoouats, Bub<*»accounts^ and entries, in jaonetary 
units. 

The elassifieatlon and sytEO&ols used for permanent resources, 
discussed in section 1 above, referred only to the main classifi- 
cation aoeording to the series of "accounts” in terms of class, 
group, and subgroup in the JFK. The main classification divides 
permanent resourGes into subgroups and accounts according to the 
economic aspects of the purposes for vhieh the permanent resources 
are intended. 

The type classification of permanent resources is not lim- 
ited, however, to the series of accounts, but is extended to the 
series of subaccounts, entries, and subentries, and when necessary 
the breakdown of property items can be carried further, depending 
on the distinctive and characteristic features. 

The features according to which grouping of permanent resour- 
ces is intensified in type classification must be selected such that 
the Glassification will be simultaneously a basis for calculating 
the volume of amortisation writeoffs. For this purpose permanent 
resources with the same eccHioaile use should be divided into groups 
according to the material of which they are made, and into groves 
with a mean (normal) life expectancy. In this particular case the 
probable life expectancy of objects in the given group is deter- 
mined experimentally. 

With a knowledge, from reeords, of the exact time ^en the 
given object was Included in the p^moent resources of an enter- 
prise, and knowing firm the nomenclature of the particular tables 
the mean life eaqpectaney of the gronjp of given objects, the follow- 
ing can be eaXeulateds 

1. percentage eonsn'^tion of the given objeet, as the 
percentage relatiOBShip of the aetr^al useful life of the objeet to 
its m9A life esqpectaacy. 
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The pereentage usefulness of the given object, as the 
percentage relationship of the time during ^ieh the given object 
will still probably be useful to the mean life es^ectancy. 

Clearly the sum of the percentage eonsuH^itiOii and the per- 
centage usefulness of a given object will equal 100 percent. 

5. Bstitaatiag the Value of Permanent Resources 

Poring inventorying of permanent resources laxe value of each 
object is determined in two forms t 

1, As the original value, which refers to the value of the 

object when new, and 

2. As the real value, taking into account its past use, 
i.e., the value of the object at the moment of the inventory. 

1?he original value means essentially the cost of production, 
corresponding to the expenditure which would he necessary to pro- 
duce the given object in new condition at the imment of the inven- 
tory. The original value in this sense is therefore independent of 
the real amount of expenditure made for construction or purchase of 
the given object* 

Various factors may sometimes argue for other methods of de- 
termining original value. In the exas^le already given of the par- 
tial inventory of permanent resources on the PKF in 1950 the unit 
value in fixed prices as of 1938-1939 was taken for determining 
original value. The original value obtained in this manner, i.e., 
determined on the basis of fixed prices, was then recalculated in 
another column in ciarrent slotys (i*e., in slotys before the mone- 
tary reform of 1950), using a factor of 8o for this purpose. 

The evaluation of permanent resources according to the cost 
of production thus expresses the expenditure necessary to rcplaca 
the given permanent resources by new resource#. This evaluation is 
the basis for determining the volume of amortisatiwa writeoffs, but 
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it does EOt give the real, present-day value of the permanent re-** 
sources taking utilisation into aceoimt. The value of each oh^eet, 
t^iag into account utilisati^, is obtained by multiplying its 
production price by the percentage usefulness. 

6. Records of Permanent gcsourees 

It is HKjst convenient to keep records of permanent reaources 
by the card-file method. For each object a special card is made 
out vith headings for entering data from the inventory folders. 

In order to simplify record-keeping on mass permanent re- 
sources a different type of card is kept; this is the group card. 

On individual cards objects are entered according to a homogeneous 
classification and are grouped according to a given territorial 
feature (i.e., existence on a given line, in a given division, etc). 

Changes in the quantity or value of permanent resources 
vhich have occurred after the comp let ion of the inventory are en- 
tered currently on the particular cards and headings. 

T. Amortization of the Value of Permanent Resources 

Permanent resources are used in the coiirse of production; 
the rate of consumption in individual cases differs sharply from 
the mean life expectancy for a given group of permanent resources, 
depending on the intensity of the production process and the method 
of utilization aM maintenance. The value of permanent resources 
is thus diminished constantly during the period of utilization and 
is transferred gradually to the goods produced. As of the end of 
their servloe life pwfsaaaent res^urses represent only their liqui- 
dation value, as used goods, scrap, ete. Rational mangement de- 
mands that the usefulness of permanent resources be upheld by eare<^ 

ful maintenance and by current and capital repa:|i?S, and that per- 

« 

smnent resources vhich have been used up ccwqpletely be replaeed by 
nev ones. 
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Mainteaaace, curreat repairs, aod raedium repairs are paid 
for out of q^aratiag ©i^anseo# Rasouroas for the production of 
perojanent property iteias 'Which have heen con^ lately used up are ac- 
cumulated in the form of the particular amortieatloa fuod. For 
this purpose the original value of the given gniup of resources 
should be amortized (reduced) annually by an amount corresponding 
to the mean annual utilization. The amortisation sum established 
in this fashion should be in the form of a so-called amortisation 
writeoff transferred to the amortisation fund for creating the 
given property items. 

The amount of aH»rtisation writeoff for amortizing the ori- 
ginal value of permanent resources is calculated as a percent of 
their original value, according to the formula: 



where 0^ « the amount of amortisation writeoff for amortizing the 
original value of the permanent resources, and 

T w the mean life expectancy of the given group of permanent 
resources under normal operating conditions, ©stressed in years. 

The mean life espectaaey of a given group of permanet re- 
sources is detezmiined experimentally from the results of using it 
under so-called ’’normal operating conditions which should include, 
aiaoag other thdngs, maintaining the usefulness of the property item 
by the mahing of necessary repairs. 

Monetary resources for capital repairs are acctuaulated in a 
special sssortisation fund through another type of percentage cal- 
sulatlon of the original value of the permanent resources, the fol«* 
lowing formulas 

I « K > 100 
®rlsap • T • 

%diere » the ameuat of writeoff to the capital-repair amortisa- 

tion fund, as a percent of the original value, 
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I « the volume of eapitel repairs during the mean life ex- 
peetaney of the given property item, 

K « the cost of a single capital repair, 

1? *s the mean life e^^ectancy of the property items in the 
given group under i^rmal operating conditions, and 

Wp « the ^iginal value of a property item in the given group. 

The value of the common amortization witeoff , which 

contains "both the writeoff for amortizing the original value of per- 
manent resources and the wciteoff for capital repairs, is calcula- 
ted as a percent of the original value of the permanent resources 
according to the following formula: 

Qeoa ^ 

TWp 

It should be noted that these formulas do not take into ac- 
count the liquidation value of permanent resources of the costs of 
liquidation. 

Eequirements connected with financing investment on a na^ 
tionwide scale have meant that the value of amortization writeoffs 
has recently been normed in a subtly different manner. 

The new financial system, introduced by the resolution of 
the CJouncil of Ministers of IT April 1950, deals with the isatter of 
financing capital repairs and Investment. The total p^eentage of 
the amortization fund is established for a given branch of the na^ 
tional economy. Supervisory units are authorized to determine that 
portion of the amortization fund which is intended for coital re- 
pairs, as a percentage of the total amortization fund of individual 
aubordliiate units of the enterprises. iJhused resources from the 
amortization fund for cppltal repairs are transferred in principle 
to the following year. 

The Investments of state enteiprises envisioned in the in- 
vestment pli^ are to be financed thus* 
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1. From the aiaortissatlon fund remaining after a portion has 
been set aside for capital repairs, 

2* From the state budget, and 

3* From unlimited resources specified in detailed regula- 
tions* 

8* itatistical Cotspil^lons 

fhe data contained in inventory lists and supplemented by 
current registration of changes in the quantity and value of per** 
maaeat resources malce it possible to >7ork out a number of statisti- 
cal compilations describing and characteri 2 iing the permanent re- 
sources possessed by the eatexprise. In order to obtain derived 
numerical characteristics the collected material should be grouped 
according to value features* 

The piirpose of the statistical coirpilatlons Is to describe 
and characterize the value and the qualitative structure (cosposi- 
tion) of permanent resources. 

The first category incli»ies priraa.niy coop ilat ions of the 
volume of permanent resources calculated in absolute figures ac- 
cording to certain dates, or mean figures for a given time period* 
In the latter case the mean values are calculated as the arithmetic 
mean of the value of permanent resources existng at the beginning 
and end of a given time period. This type of eo^llation, in the 
form of a cumulative series ei^racing a period of several years, 
gives a picture of changes In the permanent resources possessed 
during individual years of the time period* 

In order to reveal the intensity of changes these series are 
also eorh^ out in terms of dynamic indexes — ccMdStant-base and 
chain indnces 'wtiih the series set up aceording to the chain^in- 
dex method shoving changes in the rate of grovth* The vorlciog oiit 
of cumulative series depends on reducing the value of permanent re« 
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sources for given years to the same prices. In this case the in-* 
dexea vill at the same time shc?i?’ the physical changes in the size 
of the give:? group or in the permanent resources as a vhole. 

These series may he wrhed out in a number of variations for 
all permanent resources of a transportation enterprise or for in- 
dividual groups of property items, in 03£*der to: 

1. Mahe a comparative evaluation of the relative rates of 

grwth, and 

2. To characterize the permanent resources possessed as well as 
changes in the permanent resources possessed either in individual 
okregs, main lines, other first-class lines, second-class lines, 
certain segments, etc (territorial grouping), or in individual ser- 
vices, etc (fuastional-orgaui5,3tlonal grcruping). 

These compilations take on particular significance if they 
eoibrace tiiise periods which coincide with the span of long-range 
economic plans, and thus characterize the scope of achievements 
made in the accumulation of permanent resources and the rate of 
growtti in individual years of the long-range plan. 

This same group of coi^ilations characterizing the volume of 
permanent resomi’ces possessed Includes also lists of the mean quan- 
tity of permanent resources possessed per kilometer of individual 
lines, the result of dividing the value of the particular permanent 
resources in zlotys by the operational length of the given line in 
kiljometers. Mean values calculated in this manner can be used in 
a ^neral vay to charactearise the relationship between individual 
okregs, lines, segpienta, etc, with reipect to the quantity of per- 
manent resources possessed* 

The ^alitative structure (conpositloa) of permanent resour- 
ces is determined by grodping data on the value of permanent re** 
sources aeeording to type classification, calculating the psrcen- 
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tage ahare of the Individual groups of permanent resources in re- 
latioB to the vhole. 

The ealculation of these eharaeteristic values according to 
the original value of the permanent resources, i.e*, fundanieatally 
according to the sost of production, does not present great diffi- 
culties • 

If, on the other hand, these data are to represent the real, 
current value of permanent resources, taking into account the de- 
gree of utilization, calculations can be baaed on the so-called 
mean percentage of useful life of the permanent resources. It 
should be noted that the percentage of useful life of any given ob- 
ject is the time during which the object will probably still be 
useful as a percent of the mean useful life. Thus the mean percen- 
tage of useful life of a given group of objects (or of all perman- 
ent resources) will equal, percentagewise, the relationship of the 
leal value of the objects in the given group (i.e., including the 
degree of utilization) to their value in terms of production cost. 
This is thus nothing but the ariths^ie mean of individual indexes 
(percentages) of useful life weighted according to the cost of psis- 
ducing individual items. 

Calcxalation of the mean percentage of useful life of a given 
group of permanent resourees may tlwrofors be bsaed oa the 
lag formula J 



vhffl?e F - the mean pereentage of useful life of the group of objects, 

p - the pereentage of useful life of individual objects, and 

C * the cost of producing individual items* 

0 

fisaaple. One of a group of three trucks cost 84,000 zlotys 
to produce and has 40 percent of its useful life leftj ■toe second 
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cost 54,000 slotys and has 50 pereeat of Its \:i8eful life retnaiaing; 
and the third cost 74,100 alotys aod 70 percent of its liseful life 
lies ahead of it. The raean percentage of useful life remaining to 


all three trucks is: 

P . (to X ^,000}..t„lSO X ^,000) t (TO , 53,07 peroent. 

84,000 + 54,000 -f 74,100 

!!aie series of iiadexes characterizing the qualitative struc* 


ture includes the so-ealled index of nevness of permanent resour* 
ces, KThich gives the percentage relationship between the value of 
new property items obtained after a given date or during a given 
time period and the value of all permanent resources. 

Exan^le. The value of all permanent resources as of 1 Janu* 
ary 1950 vas 203 , 000,000 zlotys, of which 11,000,000 zlotys repre- 
sented the value of property iten® obtained after 1 January 1949* 
The index of newness of permanent reeaurces for the period from 1 
Jan\iary 1949 to 1 January 1950 equals i 


11 X 100 


* 5«4 percent. 


Another basis for calculating ths 


«i2stTrtjaaS5 r-ii* 


ent resources is natural and physical units instead of monetary 
units. In this case the calculation nmst be limited to a group of 
homogeneous objects which can be measured or expressed in the same 
physical or natural units i e.g. , freight card and trucks in tons* 
capacity, buildings in cubic content, railroad ties in units, etc. 

0 . rnmmm 

!I5ie Concept of Turnover Besourcea 


Xn the production process, as was pointed out above, a man 
uses tools (included eaaoag the so-called permanent resources) to 
operate on tl^ abject of work in orddf to achieve the desired pro- 
duction effect. The objects of work include, above all, raw mate- 
rials, fuel, and other materials. The objects of work participate 
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in only one produetion ayelo, since they are either part of the 
finished product or they are used during production (fuel, lubri- 
cants, Botor fuels, polishing laatorials, etc). The value of the 
Objects of vork becooes part of the value of the finished product 
or servlec. The enterprise obtains a return on the value of ob- 
Jeots of vork aonsuaed vhen it realizes (sells) its production. 

The objects of vork make up the lion's share of the so-caUed 
turnover reaources. Turnover resources include in addition produc- 
tion in progress, finished products, financial resources, ate. 

The turnover resources at the disposal of the enterprise 
pass from one form to another during their turnover cycle, in the 
followiag sequences 

The financial (monetary) form, as cash resources and re- 
serves in the treasury and in bank accounts, checking accounts, etc. 

The form of the objects of work, such as raw materials, 
fuels, other materials, and semifinished products. 

The productive form, as work in progress. 

The goods form, as finished produetlon. 

The financial (monetary) form, following the realization of 
the finished production and ready to embark on a new turnover cycle. 

In transportation-dispatching enterprises the forms are the 
produetive form, as services in progress} and the goods form, as 
finished service production. These coalesce in a single form, 
since shlpping-dispetching services cannot be produced in reserve, 
hut are "consumed'* as soon as they are created. 

The turnover resources at the disposal of the enterprise sre 
found, at any given mownt, in various forms side-by-sido, which as 
•ures the technologieBl continuity of the prodwetlon proeesa. 

Th» forms of turnover resources enumerated above can be 
divided into two basic groups i 
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I 


le Turnover resourees ia the produation process* These 
laclude: 

(a) Materials, fuel, and inventory in reserve, and ma- 
terials and fuel drawn for production which has not yet been com- 
pleted; 

(h) Materials and fuel on the road; and 
(c) Tools and inventory being used, with the exception 
of ob»)ects included in permanent resources. 

2* Ihnfnover resources ia the turnover process* This in- 
cludes finished production (goods or services produced, such as 
shipping services) and resources in the financial form, such as 
cash, bank accounts, cheeks, bills of exchange, valuable papers, 
and various kinds of bills). 

Self -owned turnover resources return, after each passage 
throu^ the production and turnover process, to the disposal of the 
enterprise, where they may be used again in the turnover cycle . 

The volume of seK -owned turnover resources is determined by the 
financial plan* 

From the standpoint of financing methods, the division of 
turnover resources into so-called normed and non-normed is very im- 
portant* 

The following turnover resources are basically subject to 
norming! basic materials, auxiliary materials, fuel, paekiag mate- 
rial, spare parts for machinery and e<£uipnent, nonpermaaent objects, 
goods, finished products, production in progress, semifinished prod- 
ucts, scre^, and active accounts* The total of norma tives estab- 
lished for the individual components of turnover resources is the 
eombined normative of turnover resources. 

The turnover resources not enurnsrated above (e.g*. monetary 
reaourees in the bank) are not subject to normiag* 
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•Tha aormatives of the tikrsiover resoureee of aa eateirprise 
should he met entirely or partly hy the enterprise’s own funds or 
by negative halanees remaining permanently as part of the enter- 
prise’s turnover. 

Newly created enterprises are allotted their own funds from 
the state budget in order to meet the norraatives of turnover re- 
sources* 

Permanent negative balanees, whieh are used to meet norma- 
tives of turnover resources, should, insofar as usage permits, be 
made equal to the enterprise’s own fund. Permanent negative balan- 
ces include in particulars 

1. Normal indebtedness of the enterprise to its workers for 
wages paid for work done plus normal indebtedness for social wel- 
fare. 

2. Indebtedness of the enterprise to suppliers for s\^- 
plies delivered. 

3 . Income of past account periods (prepayments j, etc. 

Gaps in meeting normatives which are discovered at the be- 
ginning of the year in connection with establishing the plan or 
during the year as a result of an Increase in normatives caused by 
an eaqpansion of plaimed economic goals of the enterprise, are made 
up in part from enterprise earnings and, if this is not suffieient, 
from allotments provided in the state budget. Any surplus in turn- 
over resources in excess of normatives must be paid into the state 
budget by the enterprise. 

Temporarily increased requirements of an enterprise for 
turnover resourees, if these requiresents exceed the scope of en- 
terprise funds and permanent negative balanees, are met by bank 
credits issued under individual headings, such as: 

1. Normative credits, intended to supplement the enter- 
priset own turnover funds and to credit turnover. 
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2. Credits in exsess of normatives, iatended for finaaciag 
turnover reaourees in excess of normatives, having a seasonal nature 
or eonnected with surpassing the production plan. 

3* Treasury credits, based on invoices for deliveries made 
and services and work performed* 

if* iB^ort and export credits and other credits under spe- 
cial headings. 

The organisation of turnover of turnover resources is of 
enortDOus in^ortance to an enterprise, since efforts connected with 
supplementation of turnover resources and the io^roved utilization 
of these resources comprise the majority of the entire financial 
activity of an enterprise. 

2. Normatives of Turnover Resources 

It was enumerated above in detail which turnover resources 
are subject to norming. The norraed turnover resources include par- 
ticularly the objects of work (raw materials, fuel, other taaterials). 
In the total of all turnover resources with which transportation 
enterprises operate, an ia^ortant percentage actually is devoted to 
the objects of work, i.e., aormed turnover resources. 

The total of norrsed turnover resources is determined by the 
enterprise financial plan in an amount sufficient for the proper 
achievement of planned production goals by the enterprise without 
hindrance. 

The volume non-normed turnover resources ^ on the other 
hand, depends directly on the enterprise itself, on its fiaaneial- 
preduetion activity and the state of its accounts settlements. 

The structure of turnover resources in the production pro- 
cess differs fundamentally in transportation enterprises from the 
structure of these reaourees in enterprises producing material goods. 
In these latter enterprises around. percent of turnover re- 
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Bouroea ia allotted to raw Baterlals and taalc Baterlals, whleh 
sake tbe wjorlty of the flalahed producta. to traaaportatlon 
the ohjaeta of work are not part of ftoiahed shipping production; 
they «re intended principally for use during the shipping process 
(fuel, luhrieants) or for other operational needs, and for repairs 
of permanent reaourees, such as rolling stock, rail lines, etc. 

to transportation enterprisea, therefore, the structure of 
turnover resources in the production process does not include all 
raw materials and auxiliary materials; on the contrary, the propor- 
tion of auxiliary materials (including materials intended for main- 
taming permanent resources), low-value instruments, smaU inven- 
tory, etc, and fuel and luhrieants shove all, exceeds 90 percent. 

The sBOunt of the planned total of turnover resources, ne- 
cessary for the operational activity of a transportation enterprise 
is determined on the basis of the shipping-financial plan, -toe to- 
tal of these resources is directly proportional to the planned vol- 
ume of shippiag and repairs. 

in the ease of transportation enterprises themjority of 
turnover resources ^ieh are simultaneously in the production pro- 
easB and in the turnover process is included ia operational produ 
tion units. A smaller precentage (from U to HT percent), depend- 
iug on the type of materials, is kept in the form of warehoused ms- 

tarials. 

For lodivldusl groi«s of normed turnover resources norma- 
tives are established whose significance eorrosponds to warrtiouae 
ssrmativos - to aon.t«^ units, of eou^. •B** 
tlves is I 

1 . TO detwmdno the volums, i.c, the reeorve, of a given 
group Of turnover r..o«r«.s sufficient to ..«*• the uninterrupted 
prodaation proeeaa. 
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To prevent the excessive accuraalatlon of turnover re- 
sources* 

The inactivation of oomiaon resources by the creation of ex- 
cessive reserves of turnover resources lKq?edes the use of these re- 
sources in other forms or to meet other needs; it particularly ham- 
pers the expansion of production. It should also be kept in mind 
that operating with smaller ipiantities of turnover resources saves 
labor and expenses connected with storing materials, records, etc. 

It is apparent from materials statistics (cf. the section 
entitled Reserve Norms) that the warehouse normative can be ex- 
pressed as either: 

1. !fhe planned mean level of the warehouse reserve for the 
given material, in natural units, or 

2. The number of calendar days for which the warehouse re- 
serve is to suffice. 

The normatives of turnover resources based only on monetary 
units and not natural units are equally in^rtant. In this respect 
normatives are a pj-anned Indlsation of the monetary value of the 
median level (reserve) of the particular part of turnover resources 
necessary to assure uninterrupted production. 

The aormative of turnover resourses in monetary units is de- 
termined for eaeh portion (group) of turnover resowees on the ba- 
sis of the plan for operational expenditures and of the reserve 
norm for the given group of resources, expressed in calendar days. 
For this purpose the planned annual outgo of the given group of ma- 
terials is divided by 360 and the quotient obtained laultiplied by 
the established reserve norm in days. 

Normatives are not determined for the following of 

turnover resources: monetary resources and irregular accounts with 
suppliers and clients. 
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The volume of normatives Is determined as of the end of the 
planning period, e*g*, the nonnative for the first «|uai?ter is de- 
termined as of the first of April, v-hieh makes it a sort of base 
norm for the second quarter, 

Nortoatives, like all reserves norms, are not and cannot be 
fixed quantities. Changes in the level of normatives are puimarily 
the result of: 

1 . Ineireases or decreases in the volume of production in 
individual months or quarters of the year, which in turn change the 
volume of outgo (turnover) of the particular group of turnover re- 
sources. 

2 . Changes in the reserves norm, expressed in calendar days. 

The turnover-resources normative is calculated using the 

foibwing general formula, -vdiieh includes the factors enumerated 
above : 



H 


where normative of normed turnover resources, 

W = expenditures according to the plan for operational ex« 
penditures for the given group of turnover resources for the plan- 
ning period, 

Njj » the reserves norm, in days, for the given group of 
tiirnover resources, and 

H « the length of the planning period, in days (30, 90, or 
360 days). 

The normative of a given group of turnover resources is es* 
sentlally the planned mean reserve in monetary units. For purpo- 

i 

i ses of reporting and for control of the degree to which the real 

reserve corres^nds to plan Indieatlona It is sufflelenfe for the 
given groi^ of turnover reeourees to calculate the average boolt^seep* 
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lug telanae (neon rooaindw) during the report period. The hooh- 
iseaping haUoeo oj^reooed aa a percent of the nonaative ie the de- 
sired of the degree of fulfilloent of the gools of planning 

wl'fch respect to the EuscTBiativee 

If all the organizational units of a transportation enter- 
prise are obliged to maintain the same number of calendar days* ware- 
house reserve, there will he nothing against calculating the norma- 
tive once for the entire enterprise, vmen this is done the value 
of W in the above formula will equal the sum of the outgo separately 
for all organizational units in the enterprise. The percentage in- 
dex which characterizes the degree of fulfillment of this group 
normative may be calculated by adding up the individual average 
booldceepirig balances for all organizational units in the enterprise 
during the report period and dividing the sum by the overall nor- 
mative. 

The normative of spare parts necessary for repairs, and the 
normative of low-value and short-Uved inventory are determined 
usually only in mooetary terms, and not In days* reserve. The nor- 
mative of spare parts is therefore calculated in groszy per zloty 
of mean annual value of the particular production equipment, machi- 
nery, rolling stock, etc. The normative of low-value and short- 
lived inventory is established in terms ©f the eoaposition and type 
of these objects, the number of workers, machinery, rolling stock, 
and other equipment. The reserve in days would be extremely cgm- 
plicated to determine in the above cases and. In eases of «<»g>iex 
organization of transportation, would not always give reliable re- 
sults. 

3, ClrwOatlwi V.lo»lty of Turno ver Rwurt.. 

Th. .irwlation v»lo.lty, Vhlrti i« alK» the epMd of 

rotation, it the rata at ohlah turiwvor roaouraeo paaa froo ono 
form to tho noxt form In tholr wnrosant. 
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Aeeeleratiott of the veleeity of turnover resourees, i,e., 
reducing the time during vhieh they remain in unchanged form before 
proceeding to the next form, i.e,, from the monetary form to the 
form of objects of vork, etc, is of great Is^ortance for the en- 
terprises concerned and for the entire national econosiy as well* 
Reducing the time during vhish turnover resources lemain in 
individual form mstos it possible for the entei^rise to create a 
smaller quantity of turnover resources with the same level of pro- 
duction. The portion of turnover resources released in this fash- 
ion may, like €X>mmon resources, be used for other production pur- 
poses or within the sai^ enterprise to expand production. 

In the operation of transportation enterprises the produc- 
tion form of turnover resources, as work in progress, usually lasts 
but a short time, while the goods form, as finished product, is 
eoRpletely lacking. As a result turnover resources pass from the 
monetary form into the form of the objects of work (reserves of 
fuel and materials) from which, after being used in the production 
process, they pass again into the monetary form, as income from 
shipping conq>leted. 

The problem of accelerating the circulation of turnover re- 
sources in transportation enterprises therefore requires that par- 
ticular attention be directed to speeding up the turnover of re- 
sources, particularly in materials and fuels reserves and In bills 
issxied for services rendered. 

For this purpose normatives established for those groups of 
turnover resources cannot be treated as fixed ^entities, but must 
be systematically reviewed and coarrected from the point of view of 
aceelerating the circulation of turnover resources. 

The speed of turnover of the total volusie of turnover re- 
sources OP of individual groins of turnover resoursee is e3(^ressed 
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the turnover during a report period and by the time, in days, 
required per turnover eyele. 

The index of the number of eyeles completed duriag a report 
period by a given group of turnover resources in a given form is 
<aleulated according to the formula 5 



where 0 « the number of cycles d\iring the report period, 

W « the total outgo (turnover) entered in the books at the 
end of a certain number of turnover cycles during the given period, 

S « the mean remainder (average balance) at the end of the 
given group of turnover cycles, also during the given time period. 

In the above formula the value of 0 is relative, giving the 
relationship between t^TO corrparable quantities ^ Calculation shows 
how many times the average balance must be "turned over" in order 
to obtain the sum of outgo recorded for the given group of turn- 
over resources# 

On the basis of the above formula the planned number of turn- 
over cycles is calculated for the given group of turriover resour- 
ces. In this cases 

W a the planned operational es^enditxires for the given group 
of turncw/er resources during the planning period, and 

S » the normative of the given group of turnover resources 
(the planned mean reserve, in monetary units). 

The index of the number of turnover cycles eonipleted during 
a report period by all turnover rsamirces of an enterprise, inclu- 
ding those derived from outside sources, regardless ef the form in 
which they existed during that time, is calculated from a similar 
formulas 
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vherq 0 • the amber of turnover cycles during the report period, 

K as the total production csost of the services rendered dur- 
ing the r^ort period, calculated according to real unit production 
costs or, when such calculations are not possible, according to 
planned unit production costs, 

3 m the average total of baiaaees of ail turnover resources 
resulting from balance sheets, such as financial resources, aaate- 
rials and fuel, production and services in progress, and accounts 
receivable. 

In order to corr®>are the value obtained for 0 in the planned 
value K (i.e., the total of production or services realized during 
the iceport period) should be calculated according to planned unit 
production costs, since otherwise one will be comparing heteroge- 
neous quantities. 

In the USSR a circular of the Ministry of Finance and the 
Central Statistical Office in 19kS demanded different calculation 
of the number of turnover cycles coa^leted during a report period 
by all the turnover resources of an enterprise, including those ob- 
tained from outside. This required taking as K the total of pro- 
duetion realized during the r*eport perioc!., in ^olesals pricei, not 
including the turnover tax. 

An increase in the nuober of turnover cyelee (aeeeleratlon 
of turnover) of turnover resources results not only in a reduetlon 
in the aver^age total of turnover resourees functioning in the en- 
terprise (i.e., 3) but usually brings with it also a dr^ in unit 
production costs. This latter in tiarn oauses a diminution of the 
m>ta of realized production ealculated according to unit pro- 
duction costs (i.e., K). In view of the simultaneous reduetlon in 
^e size of K and S, the number of turnover eyelos resulting from 
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s^rWass, t.ua it po«i.Xe to repeal tne i«^edi««nta in 

tna program to reduee unit production coats, ^or if K in these cal- 
eulations is taken as the total realisation of production in sale 
prices, then considerable acceleration may be shovn in the rate of 
turnover even ^sn production costs have dropped. 




^ f.r«» ..ll« » S «“ " 


B.1.BO.. of all 


With the exception of the average sum of monetary resources in 
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enterprises* 

tne method of ealculating the turnover rate of turnover re 
sources used in the USSR has recently been introduced in Poland. 


It Should be noted that vithin the USSR this procedure has OPPO- 
nsuts vho consider it to he in conflict vith theoretical princl- 

pics and to contain aeriou. practical shortcomings. 

■> 1 *_ +vta Index of the number of turnover 

In order to calculate the index m »*« 

doBW . W " ‘"™™ 

Of „ UMmiU. «««• “• 


Xoiring forroila is also used* 
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\j4iieh is the inverse of the preceding fonaula, eacpressing the vol- 
ume of turnover resources per zloty of realisation. It shows that 
quantity of turnover resources whioh is engaged during a given re- 
port period in producing one zloty worth of realized production 
( servlees ) • 

Duration ox one tumo^’^er cycle in days. If the number of 
turnover cycles cott|>leted by turnover resources during a report (or 
planning) period are kncywn, the diiration of a single cycle in days 
can be determined from the following formulas 


where d » the duration of a single turnover cycle in days- 

H « the length of the planning or report period in days (30, 
90, or 360 days), and 

0 a the number of turnover cycles during the given report or 
planning period. 

The duration of a single turnover cycle in days for a given 
group of turnover resources can be determined without using the 
above calculation of the n\«aber of cycles in a given time period, 
by using the proportion: 

W 5 S « H s d, 

S * H 

Tidiere W, 8 , H, and d have the value given above. ISius d « — ^ . 

When this formula is uscwi to calculate the diufation of a 
single turnover cycle in days for all the turnover resources of an 
enterprise, including those obtained from outside, the value of W 
should be laced by that of K, with the reservatliwis given ear lie* 

The above proportion has the advantage that if the values of 
any three eaq^ressions are i^owa it is easy to ealexilate the unknown 
value of the fourth eaqpression in the prci?ortion* Thus mus my 
speeifieally ealculate the nunher of turnover cycles necessary if 
the duration of a single cycle is ehangsd: 
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or. In ealeulating the sura of all turnover resources of an enter- 
prise^ inaiuding those obtained from outside: 

Reporting and Statistical nations 

u!he periodic financial reports of transportation enterprises 
which will be described in more detail in section F of this chap- 
ter include numerical data^ in monetary units ^ concerning the mean 
turnover resources of the enterprises according to the situation as 
of the end of the report month* These data shows 

1* The volume of turnover resources and their struct\ire 
(eon^osition) by individual forms, and 

2* The distribution of turnover resources^ specifically 
their division among organizational units which are operating un- 
der khozraschet. 

In setting up statistical coaroilations on the basis of the 
numerical data mentioned above it should be kept in mind that in 
^^considering turnover resources one is dealing with mass phenomena 
•idiich rapidly change tiieir intensity with respect to time around 
certain mean values, arid which do this not in the cumulative fash- 
ion of permanent resources* In calculation, therefore, only dy- 
namic series are used, while in statistical compilations involving 
annual periods the use of mon^ly Intervals is very important. In 
view of the close eonnection between the size and structure of turn- 
over resources and the size and quality of shipping production, 
co&^ilatlons according to monthly inter\niOLs nake analysis isuch easier* 
Statistical compilation involving turnover resourees have, 
in addition, the applications mentioned in the paragraph devoted 
to statistieal tables on the permanent resources possessed. 
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{foathly financial reports include, in addition, numerical 
data making it possible to calculate the nuaher of turnover cycles 
consisted in a report period by a certain group of turnover resour- 
ces or by all turnover reioi^cea of the enterprise, including those 
obtained from outside; these reports also contain ca|.<sulations of 
the duration of a single turnover cycle^^ days. 

The final values calculated in this way give a proper pic- 
ture of the management of turriover resources only in conparison 
with corresponding planned quantities. 

The progress achieved in the management of turnover funds is 
indicated in the tables which con^are these final values for a 
number of report periods, particularly those within the same long- 
range-plan period. 

D. INCX)ME 

1. Tlie Concept of Income and Its Structure in Transportation Biter - 
prises 

The Income of a transportation enterprise, which is also 
called realization, is divided into operational and nonoperational 
income. Operational income is the total of monetary resources re- 
ceived as a result of operational activity, under the following 
headings: 

1. Payments for shipping services, particularly for ship- 
ping passengers, baggage, and express shipments, freight, mail, 
economic shipments, aiid for economic trains (in railroad transpor- 
tation). 

2. Payments for services indirectly connected with ship- 
ping, and for raWbursed services such as telegraph payments, and 
for warehotising, advertising, etc. 

Hon^erational Income Incliiides income from non^lant activ- 
ity (such as income from leased egdipaeat, rents from housing and 
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shops for eois^relal use^ Industrial InstaXlatlon, and other leased 
buildings) and ineome from the sale of materials. 

Payments for shipping servioes are obviously the most im- 
portant for transportation enterprises. 

The task of reporting and statistics in respect to income is 
to prepare the statistical material necessary for control and anal- 
ysis of the fulfillment of the realization plan. These tasks of 
statistics i^equire certain preliminary remarks as to the moment of 
realization and the breakdown of income among okreg enterprises 
(directorates). 

Regardless of whether the sender is obliged to take upon 
himself the paymerit of charges for sending shipsi^nts or wliether the 
charges may be billed to the recipient the final determination of 
the amount of shipping charges may not be made until the shipment is 
made. Hot until then. €ire all the tariff and other data available 
which are necessary for a final calculation of charges. In thi s 
mannsr reporting on the final amount of income from shipments is 
removed in time and space from reporting associated with the con- 
clusion of individual ^^ipping contracts. 

On the other hand the income ffom shipping passengers is en- 
ter^ in the treasury books essentially as of the moment tickets 
are sold^ and it is vltasi this moment that reporting is connected c 
Only in the case of passenger travel on credit is cash income sep- 
arated from the mom»it of reporting. 

In the Interest of pr^er performance of searviee and operc^ 
tioneX activities by socialized transportation^ the individual means 
of transportation are organized into operationally independent re- 
gional unite (okreg directorates or enterprises), whloh also report 
on the given okreg to the extent of eompiling okreg. balance sheets, 
settUng aceounti with the state treasury, etc. 
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If a given shipmen.1; was eonpleted by only one okreg diree- 
torate, l.e., vithln the its territory and its resourees, 

it is not diffiouXt to ealeulate the inoone from shipping, both ow- 
ing and entered in the books, earned entirely by the given okreg 
directorate. 

If, on the other hand, two and more okreg directorates par- 
tleipate in a given shipment, aa usually happens in railroad trans- 
portation, there is a problem of the degree to which each should 
participate in the income from the shipment. This income may, for 
instance, be received by the okreg directorate at the station from 
which the shipment was sent and may be included in the reports of 
that directorate; but it may not be the income of that okreg direc- 
torate alone. The Income of aa okreg directorate is only that sum 
which is properly owing to it for the shipping work accomplished 

by It. 

The division of shipping income among okreg direetOBstes of. 

the state railroads is done at monthly Intervals by the Ministry of 
Railroads, by taking as a basis the calculations of shipping work 
c«®].eted during the r^ort period by individual okreg director- 
ates, expressed in axle-kilometers and in sending-receiving units, 
multiplied by the planned production cost of these units. The Min- 
istry of Railroads makes payments for this purpose - so-called in- 
dex income - from the Central Shipping Account, idiieh handles aU 
income from the entire BBP network. (A new system has in the mean- 
time bean worked out by the Ministry of Railroads and la binding 
as of 1 January 1953S in this system the division of inecme from 
Shipping is based on the breakdown of shipping-tariff payments ra- 
oalvad among DGKP [okreg directorates of the state rellroedsij m 
pr<»ortion to their participation in passenger and frel^t runs.) 

The KB have m need of this sort of dlviaion of Inaoro, 
since eutoMtlve shipments ere limited primarily to the territory 
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and the shipping ©enters of eaeh PKS okreg directorate or PKS 
hratieh, ^lle the few shipments in which two organizational units 
participate are settled hy direct negotiations between the parties 
concerned. 
a. Reporting 

!]^e reports sent to the okreg directorates and containing 
lists of incotae from shipping and from supplemental tariff payraents 
take into account ineome as separate items, since it is a conse- 
quence of individual shipping invoices. 

During further control work the initial basing of reporting 
on separate income items loses its significance, since the volume 
of the income does not depend on the tt\iniber of items but on the to~ 

tal number of zlotys received. 

The soiirce material from which r^ort data on shipping in- 
come are drawn is: 

1, Shipping invoices or copies of them, as in shipping 

schedules, etc -• in shipping frei^tj 

2. Official records of ticket offices such as the ticket- 
sales journal, the report of blanket tickets issued, the reports of 
tickets sold hy tieket-printing aschines, etc — in passenger 
traffic. 

There are the following reasons for basing resparting on s^- 
arate income it«mat 

1. Report units include in their reports the vouchers in 
their possession, which confirm the agreement between the daia in 
individual items and the true state of affairs. These vouchers in- 
clude schedules of shipping sheets, the backs or sections of blan- 
ket tiokets, etc. 
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3. lEi each item of incoa^ a number of features is regis- 
tered, meklng it possible to votk, out in a more general way tbe 
characteristics of the incorae received. 

Reports on rail passenger shipping include such infortaation 
as the type of train used for shipping (express, local), the class 
of car, the tariff used (nortjaal, reduced), the distance traveled in 
kilometers, etc* Reports on freight sliipping show the report pe- 
riod, the type of shipment, (ordinary, express), tJ® weight of the 
shipment, the number of pieces and the surface area of a oar used 
for shipping indmdual live animals. All reports contain, as their 
TOSt irr^ortant entry, the amount of cash income received from the 
given item. 

Report coronations are set up separately for income derived 
from transporting passengers, baggage, express, freight, etc. 

These coH^ilations are sent by the reporting units to their oltreg 
directorates which, after controlling them, communicate the data 
in them concerning income to their supervisory organs in the form 
of group reports. 

3» Analysis of Income 

Neither the volume of incoaiye given in absolute figures nor 
the percentage index of inco>f^-plan fulfillaent in and of itself 
can provide a sufficient basis for characterizing the operation of 
the okreg directorates connected with fulfilling the income plan. 

In order to obtain such a characterization one DiList analyze the ex- 
tent to which individual types of shipping woik contributed to the 
^ income actually received and what effect they had oa the degree of 

fulfillmeat of the incoiae plan. The diseussion of this type of 
analysis given below is based on the overall work of I, V, Kbehetov 
et al. entitled Zhelesnodorozhaaya statlstika [Railroad Statistics], 
Moscow, 1939* 
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Siaee the receipt of the income envisioned in the shipping- 
financial plan is closely connected with the fulfillment of the 
shipping-produetion plan, the analysis diseussed here aaist make a 
ecw^arison between the siae of incouie obtained and the volume of 
shipping production coaipleted. Such a con^arison provides the mean 
income level per unit of con|>leted production^ according to the 
formula : 



where d « the mean income level. 

D « the total income from a particular type of shipping, and 

pi * the con!?>leted shipping production of the given type, 
such as the number of ton-kilometers of freight shipments, the 
number of passenger-kilometers, etc. 

If the size of the actual income differs from the planned 
income with agreement in the mean income levels, i.e., agreement 
between the planned and actual levels, the cause of such a devia- 
tion nDxst in the differe nce betwee n the volume of planned and 
actual shipping production. 

The size of actual income is the result not only of the 
amount of shipping production but also of the income -producing 
value of that production. If deviations are found between the ac- 
tual and planned mean Income levels this may be the consequence of 
any of the followings 

1. A structural change in shipping, partietOarly changes in 
the numerical relationship between passengers or freight carried at 
higher or lower tariff rates. 

2. Tariff changes introduced in the meantime. 

Changes in the mean distance transported. In kilometers. 
It is a known fact that with an increase in the mean distance 
shipped, keeping the same differential structure of tariff rates, 


- 
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the average pay®ent reseived per kilometer shipped will he less 
than it was when the mean distance shipped was shorter* 

If the deviation of the mean, income level from the planned 
level was caused by the Gomhlned effect of two or even all three of 
the factors enumerated above, then the task of analysis will be to 
determine the degree to ^ich the deviation can be ascribed to each 
factor. The analysis is carried out such that the effect of each 
factor is determined separately, assuming temporarily that the 
other factor had no effect whatever on the deviation in the mean 
income level. 

In order to determine, for instance, the degree to which 
structural changes in shipping affected the deviation one should 
calculate the mean income level for the report period at fixed 
(planned) tariff rates, and then divide by the mean income level 
planned for that period. As a result one obtains a relative figure 
(an index) showing the degree of deviation resulting farom only the 
following structural changes 

0 » i ■ ^ ^ - 

> pli ■ pl2^ - do Plo ^ P^l 

where o » the deiiation in the mean income level (the relative 
figure sou^t), 

do * the mean planned ineoa^ level, 

pl^ m the laean nuaflaer of runs during the report period, 

and 

plo s the planned number of runs. 

If during the riq^ort period the mean deviation in the in- 
come level was the result not only of change# in the structure of 
shipping but also of tariff changes, then the result of the change 
in tariff rates alone will be given by the iodext 

^t • 

^ do plx 
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nfheee W* « tlie index af the tariff deviation of the mean inaoma 
level, i.e., the relative alee of the tariff ehangea in the teo 
periods being compared, and 

» tbe actual mean ineome level during the report period. 

The index of tariff deviation is thus the relationship of the 
total insone from a given type of shipping during e report period 
to the total Inaome resulting from shipping production during the 
report period hut calculated aaeording to the planned mean income 
level. 

The unit operating cost of the s^ans of transportation de- 
creases along with incrsase-s in the mean distance transported. This 
fact is taken into account in the structure of tariff rates, where- 
in the tariff payiaent per kilometer over short distances is gen- 
erally ^ch hi^er than the corresponding rate over greater distan- 
ces. The tariff rate per kilometer does not, however, decline in 
proportion to the distance transported. 

Tlie deviation in the mean income level behaves similarly 
when tiie mean distance transported in kilometers increases or de- 
creases. A change in the mean distance transported for the entire 
mass of freight carried can be the result of increasing or decreas- 
ing the distance over which low-tariff freight is carried; this 
changes the mean income level only slli^itly. But the situation will 
be quite different if high-tariff goods are the ones carried over 

a longer or shorter distance. 

Because of the highly cos© lex nature of deviations in the 
mean inoome level, i.e., thoae resulting from changes in the nean 
distance transported, it is for practical purpoaes impossihle to 
eatress the amount of these deviations aecording to nathomatical 
formulas. 
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4, statistical CotgglXatlon g i 

Among the more ij^ortant statistical cowpilatlGns concern* 
ing incomes we may mention tables giving: 

^e dynamics of incomes over a period of several years: 

(a) In absolute figures, i*e., in monetary units; 

(b) In dynamic indexes, taking the total income for the 
first year of the particular long-range period (i.e., the base 
year) as 1.00 or 100; 

2. Income from a given type of shipping eoicpared with the 
volume of similar shipping production and the resulting mean income 
level. If coi^ilations of this type are worked out for a long- 
range period their dynamics should also be expressed both in ab- 
solute figures and in dynaiaie indexes * 

3. The .structure of incomes during a given annual or long- 

range period, compared with the planned structure. In cos^ na- 
tions for an annual period one should use absolute figures and in- 
dexes of structure, while in c^ilations^xof a~ iohg-rlng^^ ““ 

one should also use dynamic indexes. 

S, OPSRATIONAL EKPENDITl®BS 

1. The Concept of Operational BKpenditures 

The term operational e:qper»iitures is applied to the sum of 
eaq^enditures by a transportation enterprise in connection with its 
production-shipping activity. 

In terms of structure (eoBq?osition) the operational expendi- 
tures of transportation enterprises can be divided into the follow- 
ing four basie groups, idiose percentage share of the total is given 
in paren^esos: Payments for labor, including social welfare (50)j 
payments for fuel, materials, electric power, ete, used for trac- 
tion, repairs, ete (33); aaortiaation writeoffs from the total of 
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permanent resoiireaa used for productive purposes (10)j miscellane- 
ous (less than 10), 

!Biese figures, referring to the percentage share of the in- 
dividual groups of expenditures in the total of operational eaqjendi- 
txires, should he considered merely as an estitaate. The relative 
size of these expenditures differs in individual means of trans- 
portation^ those, for instance, for amortization writeoffs in auto- 
motive transportation and in eivil aviation exceed 10 percent, 
while they are helow 10 percent on the railroads. 

Because of the very cooplex nature of production-shipping 
functions, certain operational ©Kpenditures cannot he decisively 
attributed to any one of the first three groups* ib^enditur-es of 
this type belong therefore to the group called "lalscalianeous”. 

This group includes, for exait^ie, ei^enditures for "foreign” work 
(services), performed for a transportation enterprise by other en- 
terprises. 

The transportation enterprises have relatively little effect 
on their own income. The volume of shipping depends on the trans- 
poirtation requirements of the national economy and is determined 
in the state shipping plans. The amovmt of tariff payments foi” 
shipping is set by 8i;q?erior agencies, depending on the assuoptions 
made concerning the economic policies of the state. 

Under these conditions the basic obligations of each trans- 
rio 2 rt*atio!i enterprise In regard to operational income are limited 
essentially to: 

1. CongJiling a realistic operational- income plan In harmony 
with the facts of the shipping plan aM the level of binding tar- 
iffs, idiich are essentially planned prices for shipping sarviees. 

2* Watehing over the correct fulfillment of the Ineome 
plan (arealizatlon) • 
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the production-cost plan. 

Tbe statistics of operational e^enaitures tharaforo play an 
i^ortant and active role in the struggle for efficiency, to reduce 

, . ,nd to iDDhilize the internal reserves of 

unit produQiiion 

transportatiohe ^ - 

9 . statistical Material 

the statistics of operational expenditures, lihe income sta- 
tistics. is not based on special mterial collected by special 
statistical observation organized for the purpose, fhe documents 
vhioh operational-expenditure statistics uses are also used for 
other purposes, and thus represent statistical material for the 
othar branches of transportation statistics and for accounting. 

. . 4.«^sa of Bouroe aecountiniJ aata- 

doouoants are either in the u»« 
rial or they are current bot^eping doeumantation. 

The baais for such documents as vage sheet, or other Usts 
of reii^««ut for sorb, for the payment of various auppla^n- 
tsry wages, bonusae, ate. is source material such a. list, of P*.- 
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sons, journals, loeomotiva-operation reports, road charts, etc — 
doouBientB intended above all for the statistics of empioyraent, roll- 
ing-stock operation^ ©te* 

An outgo TOusher, on the other hand, i*ich serves as the ba- 
sis for the registration and bookkeeping of materials outgo, is the 
outgo invoice issued by the warehouse on the basis of a materials 
requisition and an order to issue materials. Bis materials requis- 
ition, Tdiiah is given out by the organizational unit responsible 
for the issuance of materials from the warehouse, is a document 
used primarily for the purposes of warehouse reporting on materials 
turnover • 

Expenditures associated with the purchase of materials, fuel, 
etc, are not included in operational expenditures. These purchases 
are intended to supplement reserves and are recorded in class 3 of 
the JPK. It is only materials, fuels, etc, issued from warehouses 
for consumption purposes which become objects of operational expend- 
ditures (outgo). _ . . „ _ 

Various types of contracts, accounts, etc, constitute the 
source material for accounting of foreign work and services per- 
foi-roed for a tran^ortatlon enterprise. Each of these documents 
should contain ail the necessary data, giving the issuer and the 
recipient, the object of work or service, its econcKaic purpose, the 
time and place of execution, the price, and other data determining 
the amount of paymeat. 

Operational expenditures are distinguished by the fact that 
the moment of accounting is connected with coa^letion of the work 
or the service or the Issuanc#^ of materials, but it is not simul- 
taneous with the actual payment. This gives rise to so-called per- 
aaaent negative balances, tdiioh are used to cover the normatives of 
turnover resources. Payments for wor^ and services done during 
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December^ for mst aeocmnted to the month of December 

ewn vhen the actual payment was not made until January of the 
following year. 

3» Baqgenditxares Aecordiag to Type 

JFKf which has hitherto been binding for transportation 
enterprises, sets aside a special ©lass, the fouarth ©lass, for book- 
keeping expenses, {©le details of the new so-called Branch Account 
Plan are still being worked out and have not been announced, ©lus 
the JFK must continue to be used, as well as the definition of '*ex*<» 
penses" as production expenditures.) The separation of these ex- 
penses in bookkeeping and their group breakdown according to type 
in a special class makes it possible to determine the type struc- 
ture of operational expenditures and, with the exception of the 
FKr, makes it considerably easier to discover unit production costs 
in a manner which is essentially uniform for all means of transpor- 
tation. 

Class 4 of the JFK envisions the following system of break- 
ing down operational expenditures acoojrding to type groups: 

Group 40: Consuaption of materials (basic materials, auxil- 
iary materials, fuel, packing materials, spare parts for machinery 
and eQuipment, short-lived objects). 

Group 4lj Wages to physical workers. 

Group 42s Wages to intellectual workers. 

Group 43; Power purchases (electric current, gas, water, 
steam, eosipressed air). 

Group 44s Forei^ services (maintenanee repairs, transpor- 
tation, etc). 

Garoup 43s Taxes, public fees, and insurance. 

Group 46s Various types of eiGiendituress rents, serviee del- 
egations, telecommunications fees, advertising, exhibitions, books 
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and perlodioalSj handling eoats and bank eharges, penalties, sub- 
sidies and assistanee, ete). 

OJfOuy? 475 Aiaortization writeoff e, 

Group 48: Galeulated secondary expenditures* 

4, Unit Production Costs 

Unit production costs in any enterprise are calculated by 
dividing the total of eaqaenditurss connected with the production 
of a certain type of objects (so-called production costs) by the 
nuaiber of objects (units) produced* If, for exait^le, a railroad en- 
terprise had operational expenditures equaling 211^200,000 zlotys 
resulting from the cosipletion of 3.2 billion net ton-kilometers, 
the unit production cost, or cost per ton-kilometer, would equal 
211.2 laillion divided by 3.2 billion, or 6.6 groszy. 

Assuming that this mn of 3*2 billion net t^i-kil 0 !!^eter 3 re- 
quired 5^926,000 train-kilometers, the unit cost per train-kilo- 
meter would equal 211.2 million divided by 5,926 million, or 35.64 
zlotys. 

production costs associated ^rith each passen^r-kilo- 
B^ter or ton-kilometer of freight, baggage, and other shipiaents are 
defined as the unit shipping costs. 

The produeti^a costs encountered in traffic, such as the 
ear-axle-kiloaeter, the train-klloaieter, the locoffiotive-klloseter, 
etc, in railroad transportation; the aar-kiloatter in automotive 
transportatiiKi; and the barge -kilometer, the ship-kilometer, the 
horsepower-kilometer, ets, In inlaxid shipping — these are all de- 
fined as unit traffic costs. 

In order to calculate unit i^ippiog or traffic costs, the 
operatioruil expenditures entered in the boOks aecordlcg to the type 
breakdoim in class 4 of the and referring to i^erational ex- 
penditures, are transformed analytically in two or three stages. 

- 2^te - 
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When GperationaX expenditures are oaleulated in the tvo-stage 
system, as is done on the PKP for instance, the stages are as fol- 
lows i 

1. Recording expenditures in the type hreakdovn in class 

2- Recording costs in the purpose breakdown in class 5* 

When operational expenditures are calculated according to 
the three -stage system the individual stages are: 

!• Recording expenditures in the breakdown according to 

place or origin of costs* 

3. Recording costs in. the calculation breakdown, i*e., in a 
breakdown permittiEsg the calculation of costs per individual unit 
of shipping or traffic run* Ohis breakdown is in class T* 

OSie calculations shown above in paragraphs 2* and 3- 
with the eld of calculation folders* In this fashion the total pro- 
duction cost is obtained in the purpose bre^down or in the calcu- 
lation breakdown: 

!• In passenger traffic, for carrying passengers, baggage, 
mail, express shipments, etc. 

2. In frei^t traffic, for commercial shipments, economic 
shipments, etc* 

3, In dispatching, for net dispatching, for dispatching 
vages, etc, depending on the field in meh the enterprise operates. 

2he total production aost of the particular type of Shiplng 
can then he established f non the total nwitoer of shipping or traf- 
fic runs o<M 9 leted during the partleular time period {e.g., pro- 
duction costs of passwiger shaping including the number of pas- 
senger-ltltometers, car-axae-kiloneters, or train-kHometMfS run in 
passenger sorvlee) in ord« to obtain the correspwdlng unit pro- 
duction costs. 

- 8^3 - 
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In actual practice only the so-called direct costs can, 
without further ealculations, be related sisjply to the given type 
of traffic (passenger or frei^t), and scKaetitass to the type of 
shipping. a?hes@ direct costs inelii^e, for exanple, in railroad 
passenger transportation* the costs of the conductor crewj the 
costs of repair, cleaning, inspecting, heating, ligiiting, and lu- 
bricating passenger carsj the costs of sjaintaining ticket ■win- 
dows, etc. 

Other costs, so-called indirect costs, do not relate un- 
equivocally to a single type of traffic or shipping, and Blast thus 
be recalculated to find the proper breakdowr* assong the various 
types of shipping. Indirect costs may be broken down among types 
of traffic or shipping by using so-called keys, -which may be cer- 
tain units of measure (such as -train-kilometers, train-ho’urs, ton- 
kilometers, car-axle-kilomsters, locomotive-kilometers, etc) ap- 
propriate to passenger or frei^t traffic; or they may be other 
quantities, such as costs previously broken down in some other 
fashion between passenger and frei^t traffic. 

All calculations of unit production costs in transportation 
ere therefore based on -Ussse or other assus^jtions concerning the 
method of brscOsdown of indirect costs. 

So-ealled final calculation determines the results, i.o., -^e 
production costs for a given report period, -while initial ealcula- 
tions produce planned production costs. 

Initial calculations d© not usually produce results as pre- 
cise as final calculations. This lack of precision should be as- 
cribed to fact that plamed operational eajpenditures, on iraich 
initial calculations are based. Include considerably le©s detail 
than do the final figures m operational espwaditures, idilah con- 
tain all the data iMch bookkeeping can simply* 
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Uae of Eesearvea to Reduce Production Costs 

Reduetlon of unit production cost is one of the basic tasks 
of an enterprise since it is on© of tiae decisive factors in the 
volume of aQCUtffiulation. A favorable solution of all problems de- 
mands the careful use of data on possible sources of saving and on 
the internal reserves of the transportation enterprise. The inter- 
nal reserves imich can be utilized for this purpose can be summar- 
ized in the following points: 

1. FulfiilJment and. where possible, overfulfillment of the 
shipping plan, at the same tis^ carefiilly raaintainiag rational and 
sisDoth shipping operations. 

2. Increasing labor productivity; the wide-scale use of so- 
cialist labor cosset it ion I iu^roving the organization of work to- 
gether with its mechanization; basing the system of rewards on bo- 
nuses paid for plan fulfillment and production quality, for accel- 
erating the turnaround of rolling-stock units, for savings in the 
consua^tion of materials, fuel, etc. 

3. The wide-scale use of mean-progressive indexes of the 
utilization of rolling stock and other equipment through the intro- 
duction of inprovements in the technological production process in 
order to reduce shipping time, inciHsase vehicle spe^, r^uoe l^arn- 
around time and repair time, etc. The concept of the mean-progres- 
sive index is discussed in I. F. Yurchenko ^redniye piogr^sivpyy© 
norm na zheleznodorozhnoa transporte [Mean Progressive norms in 
Railroad Transportation], Moscow, 1950. 

it. Increases and iaprovwaenta in technical eqiiip^mt 
available for work, introducing new types of 2x>eoiotivM, vehicles, 
and machineryi expanding the mechanization tedioas work, etc. 
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5. Increasing the mean utilization time of vehicles, machi- 
nery, and equipment, reducing dcrwn-tiaae and nonproductive operation 
of locomotives, cars, ©tcj better utilization of the load capacity 
of vehicles, increasing the veigfcit of trains, etc. 

6. Promoting the mean-progressive norms for the consuaiption 
of fuel, materials, spare parts, electric power, the utilization of 
wastes, etc. 

7* Avoiding breakdowns and accidents. 

8, Beducing administrative expenditures, rationalizing the 
system of administration and accounting and reporting work. 

y. utilizing local supplies and r^laeing i^orted materials 
with local ones, etc. 

The degree to which skillful release and utilization of 
these internal resea^ves can contribute to reducing unit production 
costs can be seen from the exasples px^esented below* They are from 
the book of the Soviet author A. S. Chudov entitled Planovaya kal - 
kulatsiya sebestolmpsti zheleznodorozhnykh perevozok [The Planned 
Calculation of the (3ost of Hailrofed Shipping], Moscow, 19 ^ 4 - 7 . 

A change of one percent in certain derived numerical char- 
acteristtes of the operation of railroad rolling stock affects unit 
production costs as shown in Table 9. 
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fable 9 

Percent Sbange In Itolt Production Cost with a One-Percent Change 
in Derived Huraerleal CJharacterlatlcs 


Derived Huioerloal Characterlatles 

Average load per frei^t-car axle, dy- 
namically expressed 

Bepty freight -car runs, as a percent 
of eti^ty plus loaded 

Average gross train wei^t in loaded 
direction 

Runs of extra and pusher locomoti'/es, as 
a percent of total locomotive runs 


Change In 

Change in 

Passenger 

Frei^t 

Traffic 

Traffic 

0.23 


0.20 


0.25 


0.20 

0.20 


0.40 

0.20 


HTsrrfhfsT’ of tjasssnssrs ner car axle 
Size of passenger train 

In all the abo’'/e items, except the second and fourth, the 
production costs are directly proportional to the numerical char- 
acteristics , 

In a certain o^eg, with the volume of shipping production 
equal to 5 billion substitute ton-kilometers and the total of op- 
erational costs equal to 330,000,000 costs, the cost of fuel for 
locomotives etjuals 30,000,000 zlotys end the cost of current loco- 
motive repair is 15,000,000 zlotys. The problem is to determine 
the change in shipping costs if the fuel-consuB^tion nonas are re- 
duced by 5 percent, the price of a ton of this fuel by 2 percent, 
and the expense norm for locomotive repair per unit run by 3 
cent. As a result of the 5‘*po*'®®^'4 reducfeion in the fuel-consui^- 
tion norma production costs will be reduced by 30,000,000 times 5 
divided by 330,000,000, or 0.45 percent. At2-per©ent drop in the 
price of fuel will reduce costs by 30,000,000 times 2 divided by 
330,000,000, or 0.l8 percent. A reduction in the cost of current 
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IjOQomotive repair per unit run equal to 3 percent will result in a 
drop in production costs of 15,000,000 times 3 divided by 330,000,000, 
or 0,1 per cent* 

<2hus the unit production, i.e., the production cast par sub- 
stitute ton-kilometer, will be reduced by 0*45 plus 0*l8 plus 0*l4 
percent, or 0*TT percent. 

Thssa «xs»ple8 cannot be conBlderea as racomaerded sia^Ufi- 
cations ^ieh are to replace rational Initial oaloulations or fi- 
nal calaulation of production costs. This type of estimate calcu- 
lation must assume from the beginning that the percentage share of 
lEjdividual groups of costs in the total cost will remain unchanged 
throu^out varicjus time periods, which is obviously contrary to the 
actual situation and can lead to false results. The calculation of 
production costs should be based exclusively on the structure of 
operational expenditures for the time period included in the oalou- 
lation. 

AnaiyBls Of Production Costs 

The primary task of the analysis of production costs is to 
discover the reasons iftiy final unit production costs deviate from 
the corresponding planned costs. Analysis discharges this task 
when it is carried out freqpently enou^ and in time so that its 
results can provide a current foundation for effeetively counter- 
ing unfavorabla deviations from plamjed values. 

Analysis will be mueh easier to perform if the Initial oal- 
euletlon of produetlon costa and the final calculation follow the 
turn nathoda. Some possible deviations lAileh have been discovered 
Should be ascribed not so «jch to oonerete cauSM as to the use Of 
different oAthods in the initial and final ealeulatlons. 

M»e da®fae to ■ttoleh {^eratlonal, econoole, and similar fae» 
tors and ehangas in th# structura of operational eiwenditores af - 
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feet the structure of unit production costs was shown in section 
5 1 on the use of internal reserves to reduce production costs. 

7« Statistical Compilatloas 

Typical statistical coisipilations concerning operational ex- 
penditures are tables giving* 

1 . The dynamics of operational expenditures over a period 
of several years; 

(a) In absolute figures, i.e., in monetary units. 

(b) In relative figures (indexes), taking the total of 
operational es^enditures (outgo) in the first year of the given 
long-range period as i.(X) or 100. 

Statistical compilations of this type will, however, becom- 
pietely useful only if they take years in which operational expen- 
ditures were structured similarly. 

2. The structure of unit production costs during iridividual 
years of a given time period. 

The Gonsiderf^tions enumerated above concerning the necessity 
of cosBpsriag operational esroenditures with the same structure ob- 
viously refer also to cos^aratlve compilations which include unit 
production costs for various years (periods). 

3 . The structure of operational expenditures during the 
given time period broken down to type, perhaps coispared with the 
structure of planned expeoditures for the same time period. 

The size of individual structural components can be expressed 
either In monetary units or in figures shoving tl:^ percentage 
breakdown of the total operational expenditures. 

F. FHiANOIAI. RSSULTS 

1. Aceumlatlon, Bamings> and the Profitability of a Traagwr- 
tatlon Baterprise 

- 2^9 - 
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Tbe aoeuErulation of a productive enterpriae is the term ap- 
plied to the surplus of realisation of products or services crea- 
ted over the production costs associated with that realization. In 
transportation enterprises, \diieh produce services, the accuawla- 
tion thus represents the surplus of realization over the total ex- 
penditures, wherein income includes the realization of shipping, 
refunds on capital work dcme hy the khozrasehet laethod, the real- 
ization of non-plant activities, and the realization of materials. 

In this same calculation, expenditures include overall expenses, 
including those expenses of non-plant activities and the costs of 
realization of materials. 

The accumulation of a productive enterprise is used to cover 
the turnover tax and the tax on noncoMBXJdity c^erations, and t^e 
reiaainder represents the earnings or loss of the enterprise. In 
this manner the earnings of a transportation enterprise is the sur- 
n infi of realizations (income) over the total of expenditures enu- 
merated above plus the tax on noncommodity operations. 

The amount of earnings is determined as a certain percentage 

4 

of the cost of psToducing services. 

IThe easmings of an ent®?prise are divided into portions in- 
tended fors 

I. The plant fund. 

g. increasing the enterprise’s ofwn turn- 

over resources. This portion may not be larger than the planned 
earnings minus i 

(a) Ten percent of earnings paid into the income-tax 

fund. 

(b) The pertjUm of namings intended for the plant fund. 

3. ijBfti-iTingrg payments into the state budget j ^ids reprei^nts 

the TOtlTB r«Miind«r of the eabMpri..’. wolog#, Iwt nst 
’^an 10 percent of earnings. 

^ 2 ^ ^ 
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With the exertion of state entearprises so-eaLled tnadget 
enterprises, vhose ineome and eaqpenditures are ineluded in the 
state budget — the remaining state enterprises (including trans- 
portation enterprises) are governed by the principles of 3shoz- 
raschet* 

The earnings of state transportation enterprises are deter- 
mined in the shipping-financial plans. 

The profitability of an enterprise is the term used to ex- 
press the percentage relationship between the total profit and the 
total production costs of the enterprise. If the result of opera- 
tions is not earnings but a loss, the enterprise isnot profitable. 
2^ Financial Reportii^ 

In the field of transportation, the following are obliged to 
submit financial reports containing all the financial results for 
a given period of operation: 

1. (^ganizational units of a tr ans portation enterprise 
^iGh follow Gosplete or limited internal khosraschet. ©leindiv- 
idual reports are to be submitted laonthly to the administration of 
each transportation enterprise. 

2. Administrations (okreg directorates) of transportation 
enterprises. These submit reports taonthly to their superior units, 
to the proper department of the Polish National Bank, and to the 
individual territorial people’s councils (for calculation of the 
tax on noncommodity operations). 

3* Superior units of the ti*ansportation enterprises. They 
submit monthly overall reports on the units supervised together 
with their own rq?orts to their individual ministries, to the Min- 
istry of PiMnce, and to the Administration of the Polish Na- 
tional Bank. 
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fhe monthly finaaQlal reports of the units enuiaerated under 

1. above ineludei 

1. A balance sheet, following the established foiia* 

2. A calculation of results, 

3* A report on esqpenses and costs. 

^The monthly reports of the units enumerated under 2. above 
includes 

1. An overall balance sheet of turnover and balances, 

2. An overall calculation of results, 

3. An overall net balance. 

An overall report on fulfills^nt of the oKponsa and cost 

plan. 

Ihese reports on expenses and costs include, in the intro- 
ductory (analytical) part, data on labor productivity in monetary 
units, on the relation of the costs of realization to total reali- 
zation in sale prices, and on the cost per work-hoiir. Subsequently 
the reports contain lists of expenses according to the type break- 
down called for in class 4 of the JPK, 

•■fhe units enumerated in, U and 2, above also submit each 
ijuarterj 

1, An analytical eoapilation of normed resources in the form 
of materials on the road, materials and fuel in reserve, and pro- 
duction in progress. 

2, An analytical cK>n?pllation of permanent resources, self- 
owned funds, and the covering of noraativea, 

3, A QOH^arative caleulation of results, as a comparison of 
planned and actual values, 

3» Statlstleal Ooa^llations 

13ae iB^rtant foantities eharaetsrizing the financial re-^ 
suits of a transportation enterpariae inelude the profitability men- 

- 2 ^ - 
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tioned abov© acid tiie io«eallQd ©oeffieiant of operation, lat- 

ter is ealeuXated by dividing the total operational eosts over a 
given tiiQ© p«piod (usually a year) by the total ineome. 

When the ooefficient espials unity operational costs are equal 
to income; as costs exceed income the veliae of the coefficient ex- 
ceeds unity, while if ineome is greatex' tJaan expenses the coeffi- 
cient drops below one. 

*1110 value of this ooefficient is frequently expressed as a 
percent, wherein the coefficient equals the total costs multiplied 
by 100 and divided by the total incooe. 

Until recently on the PKP the value of this coefficient could 
be calculated only for the entire network, and then perhaps broken 
down to normal-gauge and narrow-gauge lines. It did not become 
possible to determine the value of the coefficient of operation 
for individual directorate okregs until their own income was allot- 
ted to them. 

The coefficient of operatioa is not a reliable index for 
characterizing the financial results of a transportation enterprise, 
since the income indirectly reflects the level of tariff rates, 
which depends to only a ffilnimum degree on the individual transpor- 
tation enterprise. 

la^rovement or wDrsening in the xresults defined by the coef- 
ficient of operation can be seen from tables coa^plled for a period 
of several years. Under a planned soeialiat economy these tables 
present the true state of affairs only wheat 

1. 1?hey are compiled from the proper planned values; 

a. fhey contain operational outgo In the s«»Be structure in 
individual years of the period; 

3. •Ihey reflect years with similar general economic condi- 
tions. 
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